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Across the United States (U.S.), Indigenous peoples have developed and
implemented adaptation plans to improve their resilience to climate and weather
disturbances. An essential component of these plans is to use environmental information
effectively. Institutions like universities and government agencies usually provide this
information, and its usability depends on the information’s quality and the relationships
that establish its accessibility and validity. However, many studies have shown that much
of this information is not usable for its intended users. Additionally, there has been little
research into the issues that can affect Indigenous peoples’ usage of environmental
information in the U.S. Therefore, this case study aimed to assist the capacity of the
Santee Sioux Nation’s Office of Environmental Protection (OEP) in using environmental
information by investigating how to improve it and how others can improve their
collaborative practices with the OEP. An exploratory case study with employees from the
OEP was developed with a focus group, document analysis, and observations. The
analysis reveals that most of the obstacles to usability result from current structural issues
connected to past U.S. government actions. In addition, the relationship between the
information producers and users is a critical factor for the usability of environmental
information.
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Chapter 1: Introduction
Background
Earth’s climate is constantly changing, but many of the changes since 1950 are
unprecedented compared to historical data due to influences from human activities
primarily associated with the combustion of fossil fuels (Chen et al., 2021). A clear
indicator of the effects of human activity is the current atmospheric concentration of
carbon dioxide, which is at 420 parts per million. This level has not occurred since 4.1 to
4.5 million years ago (NOAA, 2022). This greenhouse gas traps heat radiating from the
planet’s surface, which links to many changes occurring throughout the Earth’s climate
system. Several examples of these changes include the rapid warming of the ocean and
atmosphere, the reduction of ice in the Arctic and Antarctica, and rising sea levels (Chen
et al., 2021).
One group affected by climate change is the Indigenous peoples 2 in the U.S.
However, research now shows that the impacts on Indigenous peoples are unique and
disproportionate because of the historical connection between their social and ecological
systems, infrastructure, and economic vulnerabilities (Bureau of Indian Affairs, 2020a;
Jantarasami et al., 2018). The impacts of climate change on Indigenous peoples are wideranging (Norton-Smith et al., 2016). For example, Alaska’s rapid warming has reduced
access to traditional food, economic opportunities, and land for Alaska’s Indigenous
peoples (Green et al., 2021). These impacts on Alaska’s Indigenous peoples disrupt their

2
“Culturally and politically self-determining groups whose right to self-determination in North America
and Hawai’i/the Pacific Islands began before the establishment of the United States” (Fourth National
Climate Assessment (NCA4), 2018). This term includes the 574 federally recognized Tribal nations, Native
Hawaiians, state-recognized Tribes, and unrecognized Tribes (Whyte & STACCWG, 2021).The term of
“Tribal nations” will be used when referring to the federally recognized nations and most of this use is due
to the participants’ primarily using this term within the context of their work.
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health and wellbeing by reducing their access to hunting grounds in sloughs, thus causing
hunters to travel farther and use more gas for less food (N. J. Wilson, 2014). The impacts
on water resources become more alarming, considering that, as of 2010, only 10 percent
of tribes had water rights recognized by the U.S. and continue to face many legal barriers
to obtaining them (Cozzetto et al., 2021; Norton-Smith et al., 2016).
Because of these social and political factors and the potential climate change
impacts, Indigenous peoples’ cultural and economic dependence on their local
ecosystems becomes threatened since many rely on traditional subsistence and
commercial activities (Jantarasami et al., 2018). For instance, federal Indian reservations
are on land reserved for Indigenous peoples under an agreement with the U.S., where the
federal government holds the land in trust on their behalf (Bureau of Indian Affairs,
2017). Most reservations are west of the Mississippi River, so if climate change continues
to negatively impact the amount of precipitation in the West (Lall et al., 2018), it will
likely impair their sources of revenue, energy, food, and water. Additionally, sacred
cultural species and locations will suffer, negatively impacting Indigenous peoples' health
and wellbeing (Donatuto et al., 2021; Norton-Smith et al., 2016).
The effects of climate change have thus prompted many Indigenous peoples in the
U.S. to develop climate adaptation plans that consist of assessing, adapting, researching,
and empowering their cultures (Avery et al., 2021; Jantarasami et al., 2018). The Santee
Sioux Nation of Nebraska (SSN) is one of those nations developing climate adaptation
plans. Located in northeastern Nebraska, the Santee Reservation lies along the south bank
of the Missouri River (Fig. 1). The reservation is subject to a climate characterized by hot
summers, cold winters, and abundant precipitation. Although, a significant feature is the
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climate’s variability from year to year (Frankson et al., 2022; Shulski & Williams, 2020).
Like other Indigenous peoples, the SSN’s present-day place results from its history with
the U.S. government. Consequently, climate change and the historical legacy of U.S.
actions have influenced their connection with their land (Jantarasami et al., 2018;
Singletary et al., 2021).

Figure 1. The Santee Reservation (Bureau of Reclamation, 2008)

A Summary of the Santee Sioux Nation’s History
Given this influence, this thesis presents a history of the SSN’s relationship with
the U.S. to understand the present-day barriers to the effective usage of environmental
information. The Isanti (Santee) division of the Oceti Sakowin (the Seven Council Fires)
was originally four bands: the Bdewakantunwan (Mdewakanton), Wahpetunwan
(Wahpeton), Wahpekute, and Sissitunwan (Sisseton). Before the 1700s, they mostly lived
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in northern and central Minnesota. The SSN lived in semi-permanent villages and varied
their work according to the seasons. Usually, men’s work consisted of hunting and
fishing, while women gathered wood and made clothes. During the summer, some
farming occurred, such as gathering wild rice and harvesting traditional medicinal plants
and crops such as corn and squash (Meyer, 1993; Minnesota Historical Society, n.d.;
NICC, n.d.). In the 1700s, conflicts with the Ojibwe (Chippewa) caused the SSN to move
to southern Minnesota (Meyer, 1993; NICC, n.d.).
In their first official treaty with the U.S. government, the SSN gave up about 405
km2 for $2,000 in 1805. This treaty was unfair for the Santee, but it pales compared to the
1837 treaty that resulted in the cession of their lands east of the Mississippi River (Meyer,
1993; NICC, n.d.). The loss of almost 142,000 km2 was based on a U.S. Army officer’s
goal to aid the SSN onto a road to “civilization and security” (Meyer, 1993). Although
this officer believed he was helping them, the results proved the opposite. Like the
previous treaty, Congress did not fulfill its agreements. For example, the SSN was
promised several payments, but they arrived late or did not get paid their promised
amount (Meyer, 1993). Additionally, the U.S. government failed to provide the agreedupon support for the SSN’s agricultural supplies. This failure in economic support for the
SSN after the U.S. took a significant portion of their territory that was important for their
hunting caused famine and increased conflicts between the SSN, the settlers, and other
Indigenous peoples (Meyer, 1993; NICC, n.d.).
One of the conflicts was the Sioux Uprising of 1862, which took place in
southwest Minnesota along the Minnesota River. This conflict led to the imprisonment of
thousands, resulting in the mass execution of 38 Santee (Meyer, 1993; NICC, n.d.). The
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following year the U.S government moved the SSN to Crow Creek in South Dakota, and
this site was chosen as a reservation for the exiled Santee based on the (wrong)
assumption that the land had “good soil, good timber, and plenty of water.”
Approximately 2,000 Santee were forced to live in Crow Creek under terrible
circumstances due to the location’s environment (Meyer, 1993; NICC, n.d.). Crow Creek
was not well adapted for agricultural purposes since the soil was poor due to scarce water
sources. The situation worsened in the 1860s with extreme droughts and restrictions on
the SSN to hunt outside the reservation (Meyer, 1993). Due to this harsh environment and
its effects on the food supply, along with the inadequate support from the U.S.
government, many Santee died throughout their stay at Crow Creek (Meyer, 1993; NICC,
n.d.).
In the fall of 1865, a commission from the government visited Crow Creek and
recommended that the SSN be moved (Meyer, 1993). The following year an executive
order was issued that the SSN was to move to northeastern Nebraska along the Missouri
River and beside the mouth of the Niobrara River (present-day Knox County, Nebraska).
The boundaries of this reservation were established in the summer of 1869 and
encompassed approximately 465 km2 of land. This land was much more suitable for
agriculture and grazing than Crow Creek due to water availability from several streams.
However, because of disease outbreaks, droughts, and grasshopper pest invasions, the
SSN’s population decreased by death or emigration, and they continued to seek aid from
the U.S. government (Meyer, 1993).
The momentous event that may have had the most severe consequences on the
SSN occurred in 1887 with the enactment of the Dawes Act. This policy’s purpose was to
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force Indigenous peoples to leave their lands and assimilate into American society,
leaving open their territory for non-indigenous ownership (Merjian, 2010). In return, the
displaced Indigenous peoples were allotted an amount of land held in trust by the U.S.
government. Because of this arrangement, they cannot sell or lease their land without the
government’s permission. At the outset of this policy’s implementation, thousands of
settlers barged into the newly available land and claimed it. The land left to the
Indigenous peoples was often of poor quality (Merjian, 2010).
Although the Dawes Act was a critical point for the allotment of Indigenous
peoples’ land to settlers, many allotments at the Santee Reservation had already taken
place earlier in the 1880s (Meyer, 1993). The event that led to the reduction of the SSN’s
landholdings was an executive order passed by President Chester A. Arthur that gave the
deadline of April 15, 1885, for all land not allotted to the SSN to be open to settlement.
By the end of 1885, the SSN held around 280 km2 of land, slightly more than the 170 km2
held by the settlers. Another issue that preceded the Dawes Act was the cycle of droughts
that began in 1886 and continued for the next decade. Because of the land allotments and
climatic conditions, the SSN severely struggled to support their people throughout the
1890s (Meyer, 1993).
Additional events continued to cause a decrease in the population on the Santee
Reservation during the 20th Century. During the 1930s, the Great Depression and
droughts brought economic uncertainty, which caused the Santee Reservation’s
population to decrease since many people left for economic opportunities after World
War II (Meyer, 1993). Another major factor for this rapid decline had to do with
geographical issues. At the time, and still today, the Santee Reservation does not have an
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easily accessible commute by car to a moderate-large city. Today, the nearest city that fits
that description is Yankton, South Dakota, slightly over 45 minutes by car from the
principal town on the reservation (Santee). The other geographical issues were the land’s
suitability for agriculture and ownership. The land remaining in the SSN’s ownership was
not better suited for agriculture than the non-indigenous landowners because its
topography consisted of ravines and hills. Furthermore, the allotted land for the SSN was
slightly reduced by 1960, and it became scattered throughout the reservation, with some
concentrated around the Santee village (Meyer, 1993).
The Dawes Act is relevant for the SSN’s climate adaptation planning because the
land ownership became lopsided, with non-indigenous people owning most of the land
inside the Santee Reservation (Shoemaker, 2017). In addition, the land owned by the SSN
is either subject to tribal and some state laws (fee lands) or federally governed with some
tribal role (trust lands). Adding onto this institutional barrier is that the land not owned by
the SSN is subject to a mix of tribal, state, and federal jurisdictions. As a result, the
reservation’s land follows a checkerboard pattern of different types of ownership, which
can hinder the natural resource management on the lands since the SSN lack the
necessary autonomy provided by complete land ownership (Jantarasami et al., 2018;
Shoemaker, 2017; Singletary et al., 2021).
The reservation’s population fell under 300 in the 1960s (Bureau of Reclamation,
2004). Fortunately, in the two following decades, the population increased by over 300%
due to the increased federal funding for projects that enabled the growth of available jobs
and housing. As a result, the reservation now has a population of 927 (+/-94) and is
almost 450 km2 (NICC, n.d.; U.S. Census Bureau, 2020a), and according to the Bureau of
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Reclamation (2008), the SSN only owns about 10 percent of this land. However, today,
this percentage is higher due to the 2009 Supreme Court case of Cobell v. Salazar, which
has provided funds for Indigenous peoples to buy back land (U.S. Department of the
Interior, 2019).
The 2019 Flood
On March 12-14, 2019, the Santee Reservation was severely impacted by
flooding caused by a storm that produced extreme precipitation in Nebraska and the
surrounding states (Flanagan et al., 2020; Zambrano et al., 2021). However, the flooding
was caused not only by the storm system but also by prior weather and surface
conditions. Much of the area still had frozen soils and rivers and had above-average
streamflow conditions due to large amounts of precipitation in the prior weeks. Rising
temperatures associated with the storm also contributed to the extreme flooding by
melting snow and ice. In the Fourth National Climate Assessment (NCA), the Northern
Great Plains was predicted to have an increase in the number of heavy precipitation
events (more than 2.5 cm per day) due to climate change (Conant et al., 2018). The 2019
flood, for now, is just an extreme weather event, but if these events occur more
frequently, the flood’s effects serve as an alarm for climate change’s impacts that might
appear more in the U.S. (Swain et al., 2020).
The extreme flooding during the storm caused the failure of different types of
infrastructure (Flanagan et al., 2020), one of which impacted the SSN—the Spencer Dam
failure on March 14. The failure was caused by immense amounts of ice building up on
the Niobrara, which was broken up during the storm and eventually caused the dam to
give way (Ettema et al., 2021). This failure on the Niobrara River triggered catastrophic
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flooding and further impacted the town of Santee since it was already suffering from the
flooding of the Missouri River. This combination of the Niobrara and Missouri Rivers
flooding caused power outages and damaged homes and roads (Funes, 2019; Matteson,
2020). Of most concern was the town not having access to potable water for several
weeks (Zambrano et al., 2021).
While other places in the Midwestern U.S. also dealt with floods, the damage to
the Santee Reservation was exacerbated due to the legacy of U.S. government actions
interacting today with social factors that reduce their access to resources (Whyte et al.,
2021). Like with many other Indigenous peoples, this legacy plays a role in the
infrastructure and economic vulnerabilities of the SSN, making them more vulnerable to
climate change’s impacts (Bureau of Indian Affairs, 2020a; Jantarasami et al., 2018;
Whyte et al., 2021). The vulnerabilities also prevent Indigenous peoples from fully
recovering, highlighting the importance of effectively using environmental information
when planning for these events (Cozzetto et al., 2021; Jantarasami et al., 2018). Some of
the SSN’s economic vulnerabilities are that the median household income is 75% of
Nebraska’s median, the poverty rate nearly triples Nebraska’s, and the unemployment
rate is fourteen times Nebraska’s (Nebraska Agency of Labor, 2022; U.S. Census Bureau,
2020a, 2020b, 2020c).
Regarding infrastructure vulnerabilities, the most recent public information comes
from a Bureau of Reclamation (2008) report that found nitrate-nitrogen and total coliform
bacteria in many wells exceeded the U.S. Environmental Protection Agency’s (EPA)
drinking water standards. Although not explicitly about the SSN, more recent data has
found that slightly under 20,000 Indigenous peoples’ households in the Great Plains
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require improved sanitation systems (Indian Health Service, 2020). Additionally, in 2017,
136 of the 137 dams in Indian Country3 were considered significantly hazardous
(National Congress of American Indians, 2017). These dams are in poor condition due to
most of them being older than 50 years, which is past their lifetime, and the material that
was used to build them are subject to failure from environmental impacts, especially due
to the increase in extreme rainfall events (Pearce, 2021; Schlinger et al., 2021; Swain et
al., 2020).
Purpose and research questions
The Santee Sioux Office of Environmental Protection (OEP) is the SSN’s
Environmental Planning and Management Agency. Like other environmental agencies,
the effective usage of environmental information is essential in their operations, but
studies have shown that much of environmental information is useful but not necessarily
usable to most users (Dewulf et al., 2020; Dilling & Lemos, 2011; Lemos et al., 2012;
Lemos & Morehouse, 2005). Environmental information becomes usable once it meets
an end user’s needs and is actionable for decision-makers (Dewulf et al., 2020; Lemos &
Morehouse, 2005). The issues for usability do not solely originate in the quality of the
environmental information, but also in its production, where Indigenous peoples often
collaborate with professionals working in other institutions such as universities and
government agencies (Jantarasami et al., 2018). However, there has been little research
into the issues that Indigenous peoples in the U.S. face that can affect the usage of
environmental information.

As defined in 18 U.S.C. § 1151, Indian country is the area over which the federal government and Tribal
nations exercise primary jurisdiction (National Congress of American Indians, 2020).
3
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This case study aims to begin addressing that research gap and assist the OEP’s
capacity to use environmental information by exploring its shortcomings and the barriers
to successful collaborations. This collaborative study also aims to address the issue of
establishing and repairing relationships between Indigenous Peoples and the institutions
that propose climate adaptation projects affecting their lands. These relationships must be
established and repaired for cross-societal coordination in tackling climate change
(Whyte, 2020). Furthermore, I adhere to the principle of “making room and moving over”
to help develop spaces for Indigenous research to flourish and make way for Indigenous
research leadership by de-centering western institutions as the primary sites for
knowledge production (Latulippe & Klenk, 2020). Indigenous peoples
Based on the study’s background and purpose, the central research question is:
How can this study strengthen the usability of environmental information for the OEP?
The sub-questions are:
•

What environmental information and collaborative practices do they perceive as
helpful or impediments?

•

How does the usability of environmental information influence their decisionmaking?

•

How can environmental information producers improve their information’s
usability?

•

How can others improve their collaborative practices to benefit the OEP and the
SSN?
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Chapter 2: Literature Review
Usable Science
For decades, there have been several perspectives on what is usable versus just
useful science. This distinction is important enough that the U.S. Congress has weighed
in on the definition of usable science. In 1990, they defined it as information that
combines and interprets data from different sources to produce information readily usable
by policymakers attempting to develop strategies that prevent, mitigate, and adapt to
global change (Pielke, 1995). This definition by Congress was the basis for the definition
from Lemos and Morehouse (2005), which stated that incorporating knowledge into
decision-making makes it usable and enhances the ability to avoid, mitigate or adapt to
environmental stressors. The authors also argue that a critical piece is for there to be
constant interaction between the information producers and users (Lemos & Morehouse,
2005).
Although the topic of usable science is relatively established in the literature,
there continue to be issues in making science usable. For example, the production of
climate science has grown in the past decades, but its usability in supporting decisions
and policymaking has been limited (Coen, 2021; National Research Council, 2009).
Therefore, research on this topic has also looked at how usability relates to producing
scientific information, namely the implications of the producers’ vs. the users’
perspective (Lemos & Rood, 2010; Sarewitz & Pielke, 2007). The producers’
perspectives, usually from scientists, assume the users’ needs and hope their work fulfills
the needs. Consequently, the users’ perception of the information’s usability will range
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widely, and they tend to view the information as not usable due to their minimal
participation in the production process (Lemos & Rood, 2010).
Dilling and Lemos (2011) argue that usability is a function that results from the
relationship between the push and pull sides of producing science. The push side deals
with the information’s producers and how they produce it, while the pull side concerns
the users’ needs and how they use it. If the primary process is a push of information by
the producers’, it will be useful in their view but likely not usable to the users since they
had little input on the process. On the other hand, if users mostly command the process,
their demands will likely not be feasible. Therefore, the authors suggest that usability can
improve by policies fostering conditions that enable an iterative interaction process
between producers and users while eliminating the constraints that impede information
from becoming usable. These suggestions tie into their support for a co-production of
knowledge model where producers and users co-produce the agenda for information
production, which will better fit the users’ needs (Dilling & Lemos, 2011).
However, improving the information’s usability runs into several barriers. Some
of these barriers tie into the context where this information forms—generally, the
institutions and organizations producing and using the information (Bremer & Meisch,
2017; Norström et al., 2020). Dilling and Lemos (2011) describe these factors as the
information’s fit to the decision context, the organization’s culture, the cultural context of
the information use, and the material means to implement actions. Connected to those
factors are the components that build successful relationships between the producers and
users of the information. These components are that both sides can view the information
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and those involved as credible, legitimate, and salient (Cash et al., 2003; Dilling &
Lemos, 2011; Djenontin & Meadow, 2018).
Up to this point, the literature on usable science mainly focuses on different
aspects creating usability gaps. However, the usability of information also changes
throughout time based on users’ perceptions. Lemos et al. (2012) focus on the factors and
actions that affect those perceptions. In the context of climate information, they state that
usability is dependent on three factors: the users’ perception of (1) how well the
information fits their decision-making context, (2) how well new knowledge interplays
with the users’ current knowledge, and (3) the quality of interaction between producers
and users. These factors shape each other to increase or decrease the information’s
usability. The quality of interaction is perhaps the most crucial factor because of its
critical role in successful two-way communication between information producers and
users (Lemos et al., 2012).
Building trust is a foundational pillar for improving the communicative
relationship between producers and users. Once there is enough trust, it can positively
influence users’ perceptions of the information’s salience, credibility, and legitimacy,
thus making it more usable (Cash et al., 2003; Dilling & Lemos, 2011). For example, a
2013 study concerning a disease affecting the English cattle industry found that trust
between the government (producers) and farmers (users) is an essential catalyst for
enabling information to become usable (Fisher, 2013). The primary aspect affecting the
level of trust was the consistency of contact between farmers and government
representatives. The other components affecting trust were the government’s
commitments to goals, competence, care of the situation, and the predictability of their
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actions (Fisher, 2013). Although the 2013 study relates to scientific information of a
different nature than the environmental information discussed in this thesis, many other
studies discuss the role of trust for usability in different types of environmental
information similarly (e.g., Edelenbos & van Meerkerk, 2015; Pagano et al., 2001, 2002).
The literature on usable science discussed so far presents several factors
influencing the conditions for science’s usability. Those factors depend on the context of
where the production and use of science occur, so knowing those factors and contexts is
essential to both the producers and users since it can inform them on what needs to occur
to produce usable science. As mentioned previously, there is plenty of literature that
investigates usable science. However, few studies explore it within an Indigenous
context, especially within the U.S. (e.g., Matuk et al., 2020). Therefore, this qualitative
case study focusing on information users within the OEP is a step to begin exploring
Indigenous peoples’ perceptions of the conditions needed for improving science’s
usability.
Elements for Successful Collaborations
This thesis also examines the influence of collaborations between the OEP and
others on the OEP’s use of environmental information. Although these collaborations do
not explicitly classify as co-production (Yua et al., 2022), the perspectives on coproduction are still helpful since they can inform information producers and users of the
components for successful collaborations. In addition, it is closely tied to the issue of
usable science because it elaborates on the relational qualities between producers and
users that are necessary to foster conditions for usable science (Lemos & Morehouse,
2005).
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Co-production, like usable science, has been discussed for several decades since
Elinor Ostrom’s first use of the term “co-production” when describing the production of
public services through collaborations between the public and private sectors (Ostrom,
1972). However, it was not until the paper of Lemos and Morehouse (2005) that coproduction then became tied to usable science. The authors state that in the context of
regional climate assessments, their model for the co-production of science and policy
relies on sustained stakeholder interaction. Stakeholders that use the information from
scientific research must regularly interact with the information producers to create
beneficial relationships for the information’s usability (Dilling & Lemos, 2011;
Djenontin & Meadow, 2018; Lemos & Morehouse, 2005; Norström et al., 2020). The
sustained interactions must establish trust and credibility between those involved, which
requires demonstrating a willingness to incorporate stakeholders in efforts that might last
several years and focusing on approaches to solving problems (Jagannathan et al., 2020;
Lemos & Morehouse, 2005).
Since the mid-2000s, there have been multiple definitions for co-production. The
basis for each is that it is a collaboration among scientists and stakeholders to identify
decisions affected by scientific information, define the research agenda for producing this
information, and develop plans for using it in the decisions’ context (Beier et al., 2017).
Bremer and Meisch (2017) reviewed different perspectives on defining co-production in
climate change research across 131 publications and divided them into eight conceptual
lenses (Fig. 2). One prominent perspective, the iterative interaction lens, promotes the
iterative interaction between science producers and users to produce more usable
information. In this lens, co-production serves as a process to mediate the supply and
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demand for climate science, which consists of tailoring information to different decisionmaking contexts through sustained interaction. The institutional lens is a valuable
perspective since the OEP works with several institutions (e.g., U.S. government
agencies). This perspective views co-production as a process for institutions adapting to
change based on learning between and within them. As a result, co-production processes
could help cooperation by building trust through continual and mutual information
sharing (Bremer & Meisch, 2017).

Figure 2. The eight conceptual lenses on co-production from Bremer & Meisch (2017)

Relatedly, the social learning lens looks at how co-production enables learning,
which usually focuses on adapting to climate change. Its relevance to the thesis comes
from its attempts to co-produce knowledge that bridges universal and local knowledge,
frequently in the context of Indigenous peoples. Traditional ecological knowledge (TEK)
usually is the term for this local Indigenous knowledge and focuses on the knowledge
systems of Indigenous peoples (Berkes, 1993; Bremer & Meisch, 2017). This concept is
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also the basis for the empowerment lens, which focuses on how co-production empowers
TEK by co-producing knowledge that respects TEK. Additionally, this area looks at how
co-production processes can enable Indigenous peoples with decision-making and
resource rights. However, a missing piece of the review from Bremer and Meisch (2017)
is the exploration of factors that support and inhibit the co-production of knowledge.
Wall et al. (2017) developed 45 indicators for evaluating co-produced climate
science through a literature review and interviews because they believed that the field of
co-production lacked empirical evidence and lacked ways to evaluate co-production
effectively. This large number of indicators is due to the many contexts where coproduction can take place, which means several will not apply to different situations
(Wall et al., 2017). This complex evaluative framework is not the best method to improve
collaborations because any measure of success is likely dependent on the context
(Norström et al., 2020). Using the case study in this thesis, I argue that an in-depth
understanding of how collaborations should play out requires the users’ perspectives to
understand the factors for better collaborations.
Therefore, the approach used by Djenontin and Meadow (2018) is more helpful.
They analyzed nine case studies to explore the factors that affect the co-production
process, and several are relevant to this thesis. The first part of a co-production project
usually defines the context of where the collaboration takes place, and it is affected by
institutional, cultural, and logistical factors (Djenontin & Meadow, 2018; Norström et al.,
2020). The institutional factors concern the influence of the management and funding
structure and the level of support for collaborations. The cultural factors determine how
each institution prioritizes resources and time. Lastly, the logistical factors can constrain
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meetings and costs if there are far distances between collaborators or a lack of
communication technology. Another component of co-production is to support the
intangible resources that go into it. Two intangible resources are legitimacy and trust,
which were already discussed in the previous section (Cash et al., 2003; Dilling &
Lemos, 2011; Lemos & Morehouse, 2005). The other resource is expertise, which is
necessary since possessing a working knowledge of the local context will ease the
process of building a relationship among collaborators (Djenontin & Meadow, 2018).
The large amount of work discussing the components that are necessary and need
to improve for the co-production of knowledge often repeats several of the points
discussed so far. However, this focus is understandable since the process produces more
than just knowledge. It also produces the capacity to build networks that foster
relationships for implementing actions that aim to achieve shared goals, which in the
context of this thesis is in adapting and mitigating in the face of climate change
(Norström et al., 2020). Therefore, co-production of knowledge is a valuable topic to
explore collaborative practices for this thesis, yet it is insufficient considering the study’s
context.
Rethinking Collaborations in an Indigenous Context
Most literature on the co-production of knowledge recognizes the multiple ways
of knowing, making this process necessary for respecting the knowledge systems of those
involved (Norström et al., 2020). This pluralistic point of view calls for bringing together
people from academia and other sectors to produce knowledge that catalyzes change.
Consequently, it is crucial to ensure that those involved represent a range of skills and
expertise because it can enrich the understanding of the challenges of collaborating to
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solve problems (Norström et al., 2020). This aspect of co-production is crucial to
remember when collaborating with Indigenous peoples since their historical and social
context provides the information to understand the issues they can encounter with
environmental information’s usability.
Another issue in collaborations is the extraction of local knowledge when
researchers make local knowledge systems fit the researcher’s worldview, which usually
adheres to Western scientific values (Klenk et al., 2017). This extraction separates the
local knowledge from its context, reducing the opportunities to effectively enable locally
appropriate adaptations to climate change. As Norström et al. (2020) write, “Coproduction processes should be considered and situated within [their] particular social,
economic and ecological contexts.” Hence, to begin understanding how to make
environmental information more usable for the SSN, the earlier sections on the history of
the SSN are necessary because it presents their cultural and historical context. With this
information, it is then possible to properly situate the SSN’s concerns and priorities
(Klenk et al., 2017).
One factor contributing to the treatment of local Indigenous peoples’ knowledge
as mere data for the researcher’s knowledge system is designating them only as
stakeholders. Lemos et al. (2018) use that term to “describe individuals invested in and
affected by problems and with whom researchers interact to co-produce knowledge.” The
term originates from the Western economic field, where stakeholders were defined as
those who affect or are affected by a decision or action (Freeman, 1984; Reed et al.,
2009). Since its origin, there are now many approaches to classifying a stakeholder in the
environmental and natural resource management field, but most center around
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researchers recognizing stakeholders as those with a legitimate stake in an environmental
issue. In that field, stakeholder engagement is essential because it strives to incorporate a
range of perspectives for decision-making. However, those identifying who has a stake
also carry the responsibility of whom they recognize as significant stakeholders (Colvin
et al., 2016).
Stakeholders usually fall into the usual groups that can inform environmental
decisions (e.g., private industries, non-governmental organizations, and communities).
This typical classification can lead those identifying stakeholders to exclude those groups
that do not fit the common categories or include them but exclude them from the power
for making decisions. These exclusions may result from cognitive or institutional factors,
like insufficient experience with Indigenous peoples or policies limiting Indigenous
peoples’ sovereignty 4, respectively (Colvin et al., 2016). However, this broad inclusion
also presents the need to balance the differing stakes, which generally fail to address the
needs of Indigenous peoples since they often have more at stake due to economic and
infrastructure vulnerabilities resulting from past U.S. government actions (Banerjee,
2000; Jantarasami et al., 2018). Therefore, designating Indigenous peoples as
stakeholders implies that their knowledge is there only to inform environmental decisionmaking, which denies recognizing their inherent rights to their land and knowledge
systems and the unique issues they face (Latulippe & Klenk, 2020).
The misunderstanding of Indigenous peoples’ stakes also comes from the power
disparity they usually have compared to others due to historical factors. Sarkki et al.
(2021) possibly provide an alternative term to stakeholders that remediate Indigenous
“Used to express political self-determination (e.g., self-government) of Indigenous peoples in North
America and Hawai’i/the Pacific Islands (Fourth National Climate Assessment (NCA4), 2018).”

4
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peoples’ status in collaborations for solving environmental issues. This term is “rightholders,” which aims to counter the all-inclusive definition of stakeholders by
highlighting the recognized rights of Indigenous peoples to their lands and the historical
influences on these rights (Sarkki et al., 2021). U.S. federal law dictates that engaging
with federally recognized Tribal nations is based on them being sovereign governments,
giving credence to the term (Reo et al., 2017). However, good collaborations with
Indigenous peoples do not only involve recognizing legal factors.
Reo et al. (2017) studied collaborations with Indigenous peoples around the Great
Lakes region and found six themes that factor into their success and failure. Some themes
share similar principles with the literature on co-production, except from an Indigenous
perspective. For example, respecting Indigenous knowledge 5 is a requirement. However,
one must recognize that it comes in many different forms based on the context of the
particular Indigenous peoples in the collaboration. The main difference with the themes
explored in the co-production literature is the link to empowering Indigenous peoples’
political authority and cultural distinctiveness by enabling participation based on those
components. An issue that illustrates this notion is the concern for the self-determination 6
of Indigenous peoples over their water. This concern comes from their responsibility with
the water on their land due to cultural significance and their claim of political authority
on their waters (Reo et al., 2017).
Restructuring Collaborations with Indigenous peoples

5
“Refers to Indigenous peoples' systems of observing, monitoring, researching, recording, communicating,
and learning that are required, as for any group, to support survival and flourishing in an ecosystem and the
social adaptive capacity to adjust to or prepare for changes (Fourth National Climate Assessment (NCA4),
2018).”
6
“The right of peoples to freely determine their own political status and pursue their economic, social, and
cultural development (Fourth National Climate Assessment (NCA4), 2018).”
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As the push to mobilize Indigenous knowledge into responding to environmental
change and challenges continually increases, there is also an increase in the critical
reflection on restructuring collaborative practices. Latulippe and Klenk (2020) give
critical insight into how this reconstruction can take place. The authors argue that if
researchers want to avoid extracting Indigenous knowledge (Klenk et al., 2017), they
must go beyond the intent of integrating Indigenous knowledge and instead seek to make
room and move over for Indigenous sovereignty in research.
Making room refers to the process of valuing Indigenous peoples’ philosophical
assumptions (e.g., their epistemology and methodologies) to help develop culturally
appropriate spaces for Indigenous research to flourish (Hart, 2010; S. Wilson, 2001).
These spaces can develop through collaborations that aim to foster understanding and
empowerment for producing knowledge, and in this thesis, this knowledge concerns
environmental information. Most importantly, a substantive transfer of authority over
decisions on their lands and resources is necessary to legitimize this space (Latulippe &
Klenk, 2020). Lastly, since properly monitoring the environment requires collecting large
amounts of data, it is crucial to respect Indigenous peoples’ data sovereignty by
supporting their authority on controlling and protecting their data (Kukutai & Taylor,
2016).
Moving over consists of making way for Indigenous research leadership on their
land and de-centering western institutions as the primary sites for knowledge production
(Latulippe & Klenk, 2020). Removing barriers that impede the incorporation of
Indigenous knowledge is vital for this goal, and these barriers tie into the historical
relationship Indigenous peoples have with the U.S. government. Namely, Indigenous

24
peoples lack access and authority over their lands and resources, which continue today
due to engrained policies and institutional practices (Latulippe & Klenk, 2020). Still,
researchers cannot make room and move over without input from Indigenous peoples.
This thesis explores the issue by using perspectives from the OEP’s employees to explore
why and how to make room and move over.
Restructuring these collaborations in light of climate change is critical to
mitigating the effects of crossing ecological tipping points, which are different measures
in nature affected by human activities that, when exceeded, result in irreversible and
dangerous effects (Whyte, 2020). For example, the melting of permafrost is an ecological
tipping point, and much of this permafrost is in Indigenous peoples’ lands (Meredith et
al., 2019). Western institutions wanting to coordinate with these Indigenous peoples to
respond to these problems must establish or repair their relationships with them (Whyte,
2020). However, for these relationships to be successful, the qualities of consent, trust,
accountability, and reciprocity must take time to develop due to past actions that have
disrespected them. As a result, it has nurtured poor standards for respecting Indigenous
peoples’ self-determination and a lack of reason for them to trust Western institutions that
propose climate change adaptation projects on their land (Whyte, 2020).
The restructure of collaborations with Indigenous peoples requires explicit
direction from Indigenous peoples since their perspectives on the issue can vary due to
their specific context. For example, Yua et al. (2022) highlighted Indigenous scholars and
organizations to build their framework for the co-production of knowledge in Arctic
research. Likewise, I intended to center the OEP’s participant’s experiences as the basis
for building an understanding of restructuring collaborations with the OEP that ultimately
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connect towards making environmental information more usable for them. Because of
this intent and the literature’s influence, the following section on the methodology
demonstrates how I sought to achieve these goals.
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Chapter 3: Methodology
A Qualitative Case Study Design
A qualitative approach was used to explore the factors influencing the OEP’s
environmental information usage, primarily for three reasons. First, quantitatively
measuring these factors could result in an ineffective attempt to understand the issues of
Indigenous peoples’ usage of environmental information since the issues likely vary
across other groups of users due to the different contexts. Therefore, creating quantitative
measures at this stage would likely not be useful for others wanting to conduct similar
studies. The second reason for choosing a qualitative approach is the study’s novelty;
some research has explored characteristics that determine information usage but with
different groups and primarily on climate information (e.g., Eden, 2011; Kruk et al.,
2017; Prokopy et al., 2017). Since very little research exists concerning Indigenous
peoples’ usage of environmental information in the U.S., a qualitative exploration of the
issue could begin to build the knowledge needed for developing quantitative assessments
in the future. Lastly, the small sample size was another reason for a qualitative approach.
A quantitative study would require a larger number of participants to develop
generalizable quantitative measures for the topics discussed and increase the likelihood of
statistically significant results.
The specific qualitative approach used was a case study since this design can
develop an in-depth understanding of the OEP’s issues concerning environmental
information usage. More specifically, this study classifies as an exploratory case study
since this novel study will help develop propositions for further inquiry (Yin, 2017). The
case study design was chosen because it enables a thorough exploration of a single “case”
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from the perspectives of the individuals situated within it. Furthermore, a case study
design assumes that a case’s contextual conditions are crucial to understanding the issues
under study (Yin, 2017).
The case here is the OEP, and the individuals of interest are its small number of
employees, which is a foundational reason for the design. Despite the small number of
potential participants, the study can still explore the research questions thoroughly since a
case study requires collecting a large amount of data through multiple sources (Baxter &
Jack, 2008; Merriam & Tisdell, 2016; Yin, 2017). After all, a case study is not simply a
“sample” because each unique case can shed light on theoretical concepts and principles
by exploring novel cases (Yin, 2017). Thus, this case study of the OEP is not only
exploratory but also revelatory due to the lack of research on environmental
information’s usability within an Indigenous context in the U.S.
Theoretical Propositions
Qualitative case studies often use theoretical propositions, which direct the
researcher(s) to examine certain things within the scope of the study. These propositions
represent practical matters or critical issues from the literature (Yin, 2017). In this case
study, the propositions represent the latter due to the study’s novelty. This literature
guided the inquiry into the case by providing propositions on usability, collaborative
practices, and economic and infrastructure vulnerabilities (Table 1). The propositions
were formulated by summarizing the most common points expressed across the literature.
As a result, they helped to structure the study’s purpose and research questions. The
propositions also shaped the analytic priorities when collecting and analyzing the data
since data was sought regarding those three topics. The aim was not to prove or disprove
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the propositions; instead, it aimed to see if they were relevant based on the participants’
perspectives and context since there is little examination of most of the propositions
within Indigenous peoples’ contexts.
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Table 1. The case study’s theoretical propositions derived from the literature
Topics Explored
Environmental information can be more
usable when:

Improving collaborative practices
requires:

Economic and infrastructure
vulnerabilities:

Theoretical Propositions
• Users perceive the information as
accurate, credible, salient,
accessible, and timely.
•

There is a capacity to use different
kinds of information (e.g., human
and financial resources,
institutional and political support).

•

Users can incorporate it into their
decision-making context and
enhances their ability to mitigate
and adapt to environmental
stressors.

•

There is frequent and high-quality
interaction between producers and
users

•

Situating the collaboration within
the user's context

•

Regularly interacting with users

•

Supporting the process with
tangible and intangible resources

•

Empowering Indigenous peoples’
authority by respecting their status
as more than just stakeholders

•

Increase the importance of
effectively using environmental
information, yet hinder the
capacity in using it
Revolve around insufficient
funding and lack of support for
their self-determination

•

Interpretive Framework
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In qualitative research, the researcher’s interpretive framework plays a significant
role in how they approach their research. This interpretive framework guides the
researcher’s actions due to their beliefs about how the world should be understood and
studied. Therefore, the framework influences the researcher’s research questions,
methodology, and interpretations (Lincoln et al., 2017). For this thesis, three frameworks
comprise how the research was approached: constructivism, critical theory, and Critical
Indigenous Research Methodologies (CIRM). When this study was proposed in the
summer of 2021, constructivism and critical theory were part of the framework. CIRM
was integrated after the NICC IRB reviewed preliminary results, and a reviewer
suggested looking over Brayboy et al. (2012) since the results pointed to aspects of
relationships between the OEP and institutions for producing and using environmental
information. The purpose of using these three frameworks was to understand the present
and historical processes that impede the SSN’s capacity to use environmental information
effectively.
Constructivism is the basis of the studies’ interpretive framework because it
assumes that there are multiple realities which are local, specific, and socially co-created
by the people who experience them (Denzin & Lincoln, 2017; Lincoln et al., 2017;
Mertens, 2012). Additionally, the framework’s criteria for a study’s quality are directly
related to the study’s intention, which consists of it being a catalyst for action and
enabling the study’s findings to build trustworthiness and authenticity with the
participants (Lincoln et al., 2017). Finally, the constructivist framework relies on
interviews, observations, and texts because it ensures adequate interaction between the
researcher and participants to construct a meaningful understanding of their realities
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(Lincoln et al., 2017). Constructivism provides valuable insight on how to investigate the
issues surrounding environmental information’s usability. However, it is insufficient to
evaluate how the SSN’s context plays a role, which is why critical theory is the second
part of the interpretive framework. Critical theory posits that historical and social
processes and structures shape realities. Consequently, historical and structural insights
are essential for these studies that aim for beneficial change (Lincoln et al., 2017;
Mertens, 2012).
The critical theory framework has several variations, and for this thesis, the most
pertinent variation is the CIRM framework. CIRM’s roots come from the indigenous
methodologies paradigm that prioritizes building relationships to serve the needs of
Indigenous peoples and commits to empowering their self-determination and sovereignty
(Brayboy et al., 2012). Like critical theory, CIRM works toward beneficial change
determined by the communities in relation to their histories and resources. The main
difference comes in the CIRM framework’s foundational four R’s—relationality,
responsibility, respect, and reciprocity (Brayboy et al., 2012).
Relationality concerns the relationships within the research process, and this
aspect is the starting point for CIRM since research must be a process of fostering
relationships between those involved in the research (Brayboy et al., 2012). The
researchers must engage based on building trust for the relationship by following research
protocols that consist of obtaining permission from participants with the intent of
beneficial research for the communities involved. Closely linked to relationality is the
responsibility that comes with each relationship. This responsibility should be central to
the studies’ methodology regarding how the procedures fulfill the researcher's
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responsibility toward the relationship with the participants. In this process of building
relationships and responsibilities, a necessary component is mutual and ongoing respect,
which must equate to ethical research practices. The interconnection of relationality,
responsibility, and respect ties into the fourth foundational piece—reciprocity. This term
usually refers to the exchange of things for mutual benefits, but CIRM specifies that the
exchange provides ways for the participants to advance the interests and needs of their
community (Brayboy et al., 2012).
The influence of the three frameworks on this study’s interpretive framework
partially led to the decision to conduct a focus group since it allowed the participants to
collectively construct their reality of using environmental information and the barriers
that impede them from using it. In addition, critical theory and CIRM were both the
catalysts for describing the SSN’s history and the present-day context because these
factors were accounted for when investigating the possible structural barriers to the
effective use of environmental information. Obtaining these demands was possible by
collaborating with the participants based on the shared principles from the frameworks
that describe how researchers and participants should share the control of the research
(Brayboy et al., 2012; Lincoln et al., 2017). The shared control translated into the
participants having substantial input into the study’s design and how to use the results for
their benefit. Moreover, in each of the study’s steps (e.g., consent process, data
collection, presentation of results), communication with the participants and the NICC
IRB ensured that the OEP and SSN were respectfully represented and interpretations of
results were appropriate. Besides upholding the CIRM’s 4 R’s, their involvement also
helps to maintain the OEP’s and SSN’s rhetorical sovereignty, which describes a person’s

33
right and ability to determine how they communicate their needs and desires (Lyons,
2000).
The Ethical Framework
Several aspects of this study’s design aim to work with Indigenous peoples
properly. These aspects relate to the requirement of IRB approval from the researcher’s
institution (UNL) for collecting data from people. However, only IRB approval from a
university is insufficient to address Indigenous peoples’ concerns due to the possible
excessive liberty it gives the researcher to collect and publish information (Harding et al.,
2012; LaFrance & Bull, 2009). Therefore, approval was first sought from the OEP’s
Director by providing a summary of the proposed research where they could suggest
modifications to the study’s design. This summary was also sent to two other Tribal
nation’s environmental agencies’ directors, and they, along with the OEP’s Director,
requested to meet with me to discuss the proposal. After the meeting, each director
approved the proposal but had to obtain approval from their respective Tribal Councils to
proceed with the study. Unfortunately, only the OEP’s Director could obtain approval
from their Tribal Council due to factors limiting the other directors’ time. Afterward,
applications were submitted to the UNL IRB and the NICC IRB. Once the NICC IRB
approved, the UNL IRB gave its approval.
After those approvals, the OEP’s Director recommended which employees could
participate. I contacted them separately, explained the study, and asked for their verbal
consent to participate (Appendix A). In these calls, another intention was to explain to the
participants the permissions and ownership of data collected, procedures for securing and
storing data, and other privacy concerns that are particularly important for Indigenous

34
peoples (Harding et al., 2012). Verbal consent was selected as the method to obtain
consent because signing a paper for consent may not be perceived as a responsible
practice with the SSN due to the legacy of signed treaties with the US government that
deprived them of land and resources (Meyer, 1993; NICC, n.d.; Wynn & Israel, 2018).
Consent was also based on the study's relationship between the researcher and the
participants. This process meant that consent was also obtained before each data
collection step and any public presentation of results.
Before collecting data, I evaluated how my position could impact the access to the
participants and my interpretations of the findings (Berger, 2015). A researcher’s position
can entail features relating to their social position that can affect their viewpoint toward
research (Berger, 2015). Therefore, I must be transparent about my position so readers
can understand any possible influences on the study’s design and interpretations of the
results. The relevant features for my position come from being a first-generation
Mexican-American graduate student in a land grant university. This university is the
UNL, and they have benefited from land originally part of Indigenous peoples’
homelands (https://www.landgrabu.org/universities/university-of-nebraska). Thus, my
connection to this institution heightens the importance of giving the participants primary
control over how the research proceeded. Another reason for their control is that I cannot
wholly look through the SSN’s perspective and capture it in my writing due to my
background.
Data Collection and Analysis
The data collected with the OEP consisted of responses from a focus group,
observations, and a document analysis. There were three participants, which were most of

35
the OEP’s employees. They all participated in the focus group, and two were involved
during the observations. The focus group and observations occurred on the same day,
with the focus group occurring first. The documents were shared throughout and after the
observations. This diverse data collection attempts to examine different factors of
interest. It encourages findings from different sources to converge through data
triangulation, which is when multiple sources of data collection support a case study’s
findings (Yin, 2017). A significant rationale for using the different data sources is that it
is necessary to get an in-depth understanding of the issues concerning the usability of
environmental information for the OEP, despite the small number of participants.
Because of the multiple data sources, ATLAS.ti 22 was vital for organizing the
data to prevent confusion when analyzing it with that computer-assisted qualitative data
analysis software. This organization took place by categorizing data by separating them
for each step of data collection. For the document analysis, they were separated if they
were in picture or text format. ATLAS.ti was also helpful in ensuring the participant’s
confidentiality and privacy. For each step of the data collection, I assured the participants
that I would not use their names and would store files in a secure location that I could
only access. Physical files were stored in an office that I could only access and then
disposed of after using them. Digital files were first stored in the UNL’s encrypted
storage drive (OneDrive) and then deleted once uploaded to ATLAS.ti. Both the UNL’s
storage drive and ATLAS.ti are password-protected.
Focus Groups
The focus group intended to generate data from a collective view within the OEP
on questions related to the usability of environmental information. An important reason
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why this method was chosen over interviews is that a focus group can emulate the
employees’ workplace settings by using a room in their workplace to conduct the focus
group. In addition, the focus groups likely produced more substantive results than
individual interviews because they presented a more natural and comfortable
environment for the participants since familiar people surrounded them. Thus, they can
influence each other to produce different perspectives or a consensus on the topics
(Krueger & Casey, 2014).
The method also fits within the constructivist part of my interpretive framework
because the focus group’s results can be constructed through the participants’ interactions
(Merriam & Tisdell, 2016). These interactions occur when participants provide their
perspectives on a topic that can spark thoughts and memories from others to build their
perspective. For these interactions to be successful, the focus group’s question needs to
provoke conversation among the participants because the aim is for the participants to
converse so they can build their perspectives off of each other’s comments (Krueger &
Casey, 2014). This goal was the main factor for the focus group’s semi-structured format
of questions (Appendix C), which equated to the order and quantity of questions
changing throughout the discussion based on how the participants were steering the
conversation. As the moderator, my modification of the questions asked was the extent to
which I participated since my views on the questions were not expressed to minimize
influence on the discussion.
Sometimes focus groups with workers in an organization requires additional
attention since employees might be hesitant to be open and honest about their concerns
(Krueger & Casey, 2014). This unfavorable environment can result from the
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organization’s culture, such as the fact that employees might approach each other
differently based on what was said during the focus group (Krueger & Casey, 2014). I
dispute this argument since the OEP’s small size and shared cultural values have created
an environment where the employees are closer to each other than in similar workplaces.
Despite their closeness, I still informed the participants at the start of it about respecting
each other’s confidentiality by not repeating what was said in the focus group to others. It
also is sometimes recommended to discuss the consent forms at the start. However, I
chose to only discuss the forms during the previous phone call with the participants since
this process tends to put a damper on the beginning of focus groups (Krueger & Casey,
2014).
The focus group was audio-recorded using a smartphone. The recording was
uploaded to the UNL’s OneDrive and transcribed through Adobe Premiere Pro 22, a
video editing software. The transcription was exported to ATLAS.ti to remove the
participants’ names, fix significant grammar errors, and ensure the dialogue was assigned
correctly to its respective speakers. Additionally, particular sounds were indicated using
parentheses that could help the analysis, such as laughter, interruptions, and long pauses.
Overall, Adobe Premiere and ATLAS.TI enabled special care over the focus group’s
transcription, which is necessary due to the group dynamic (Krueger & Casey, 2014).
Observations
The observations occurred with employees the Director identified as those who
collect or analyze environmental data. During the phone call where I sought their verbal
consent, I stated my intention to observe them when working with environmental data
and allow them to express any concern with this method. After their consent, they gave a
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list of times and dates available through email, and the observations occurred right after
the focus group. The observations aimed to gather data from the participants most
familiar with using environmental information. The initial intent was to collect this data
through a participant observation method, which entails observing and participating in
things while in the field with participants (Musante & DeWalt, 2010; Yin, 2017).
Due to unforeseen events that caused OEP employees to be unavailable for a
prolonged time, I had minimal participation. Consequently, the observations were
organized to resemble unstructured interviews where questions were formulated as the
observation proceeded based on the participants’ responses and actions (Rubin & Rubin,
2011). Despite the change to the initial intention, the observations still provided an
opportunity to gain access to a setting and perspective that is scarcely in the literature,
which is that of a researcher at a Tribal nation’s environmental agency.
I fully disclosed what I sought to observe to the participants: to understand the
processes behind collecting and using environmental data and the associated barriers. For
example, one piece could be the setting since this could indicate the different
environmental information of importance to the OEP and their particular struggles. I also
assured them they would control what sites I could visit and how much detail I could
write. For instance, if in a conversation there was a particular point that they did not want
me to record, then they could tell me not to write it. This point was essential to relay
because having the participants be as comfortable as possible and obtaining their respect
and trust can help to produce substantive data (Brayboy et al., 2012; Merriam & Tisdell,
2016).
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It can be overwhelming to researchers when conducting observations since the
goal is to observe and record as much detail as possible. However, this detailed procedure
is essential since this data can reveal certain aspects not present in controlled
environments like interviews (Musante & DeWalt, 2010). Therefore, when recording
notes in a notebook, the intent was to be as descriptive as possible and reflect on the
descriptions with the research questions in mind (Appendix B). This attention to detail
entailed describing the settings’ characteristics while going to and at field sites,
participants' actions, and particular words used (Musante & DeWalt, 2010). The most
crucial component of the notes was recording the participants’ responses whenever a
question or topic was brought up. Due to no audio-recoding, phrases and words were
written down that could summarize what was said and easily remind me when typing out
the notes the following days in a Word document, which were uploaded to the project’s
files on ATLAS.ti.
Documents
The purpose of collecting documents was to investigate what environmental
information and concerns were expressed through the OEP’s reports and the participants’
field notes. Because most of these documents were produced for distribution among the
OEP and the public, they also serve as a way to corroborate evidence from the other data
collection methods. For example, if names and organizations were mentioned during the
observations and focus group, the documents can help verify the correct spellings and
titles (Yin, 2017). The documents can also validate specific issues by demonstrating they
were present and significant enough to be included in an OEP report. On the other hand,
it could also contradict points or fill in gaps in events or other things discussed elsewhere.
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However, understanding who was the intended audience and the purpose behind it is
essential to accurately use it within the study’s context (Yin, 2017) since it is likely that
the intended audience does not include a researcher studying the topic of environmental
information usability.
All documents were collected once the participants gave their approvals for
access. I assured them that any information they wanted to be kept private would remain
so by not using the sites’ and peoples’ names during the analysis and publication. Some
documents were provided in physical format and were later scanned for analysis.
Afterward, the documents were destroyed. Besides the digital pictures, each document
was converted into a PDF so that I could redact names and contact information in Adobe
Acrobat Pro DC.
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Chapter 4: Results and Discussion
Data Triangulation
In total, 25 data sources were analyzed, most of them from the document analysis.
Only six were ultimately analyzed since most did not contain relevant information
relating to the research questions and propositions. The 90-minute focus group contained
most of the coding due to its success in creating an environment where the participants
felt comfortable talking about their usage of environmental information and its issues.
Shortly after the focus group, three hours of observations were conducted with two
participants, producing 15 pages of notes and one picture. The observations and
documents mainly complemented, corroborated, or contradicted the themes and
subthemes that emerged from the focus group. However, the focus group also provided
context for data from those sources. This data triangulation helped to strengthen the
study’s construct validity, which is the identification of evidence for the concepts under
study through evidence from a different source (Yin, 2017). For example, the subtheme
of infrastructural impediments 7 was coded 12 times in the focus group transcription, 12
times in the observation notes, and four times in the document analysis.
Qualitative Coding
In total, there were 14 cycles of coding. After each cycle, a project backup was
exported with ATLAS.ti to have a project copy in case of a technical malfunction and to
create a paper trail for the analysis process (Friese, 2019). Each project file was labeled
according to the particular focus of the analysis at that stage and its respective cycle
number (e.g., “Observation notes 2nd cycle coding”). Another tool that helped to create a

7

The themes and subthemes are italicized within the body text.
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paper trail was the split and merge tool, which enables the user to split a code into two or
more codes or merge two or more codes into one (Saldana, 2021). After each split and
merge, the resulting code’s comment section contained the preceding codes that were
split or merged and the time when that occurred. These paper trails provide a source for
the IRBs and participants to view the thought process of developing the themes and
subthemes (Friese, 2019).
ATLAS.ti’s focus group coding tool facilitated the coding of speakers to compare
their responses and determine the amount of time spoken by each participant. Assessing
these results’ usefulness is difficult due to the disparity in the amount of time spoken.
However, this disparity is not an adverse finding since the quantitative aspect (amount of
time spoken) was not the priority; instead, the priority was on what was said since the
focus group provided an avenue for the participants to construct their perspectives on the
topics discussed. The results in Table 2 are still essential for the research’s transparency
and provide reasons for future research to increase the number of focus groups or add
interviews to try to balance any differences in participation.
Table 2. Amount of time spoken during focus group
Speaker
Moderator
Participant #1
Participant #2
Participant #3

Total time
0:06:48
0:26:00
0:40:41
0:12:48

Frequency
24
30
49
42

Average time
0:00:17
0:00:52
0:00:50
0:00:18

By the end of the coding process, many other codes complemented the analysis or
were not included for various reasons (Appendix D). Code groups were used to sort and
organize codes based on what unifies them to be in a group (Friese, 2019). In this study,
the unification was mainly based on themes related to the research questions and
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propositions. Figure 3 displays the three themes and 13 subthemes that emerged from the
analysis. It is important to note that neither the themes nor subthemes are mutually
exclusive; they are all directly or indirectly connected to differing degrees, as shown in
the following sections.

Figure 3. A network of the themes and subthemes that connect to them.

Understand their Context
It is necessary to understand the OEP’s context from the participants’
perspectives to understand their usage of environmental information and the issues they
encounter. As shown in the literature review understanding the context of information
users and other groups for collaboration benefits the usability of environmental
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information and the collaborations that take place in producing it (Dilling & Lemos,
2011; Norström et al., 2020). This theme was primarily distributed among the
observation notes and the focus group’s transcription (Fig. 4).
Theme Distribution Across Data Sources
70

Frequency
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Factors for Producing
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Figure 4. The distribution of themes across the three data sources for this case study

Infrastructural Impediments and Infrastructural Vulnerabilities
At the forefront are infrastructural impediments and infrastructural
vulnerabilities. Understanding these subthemes requires understanding that infrastructure
in this study’s context refers to Indian Country’s infrastructure that supports tribal
economies, sovereignty, security, and ways of life (Bureau of Indian Affairs, 2020a).
Therefore, these subthemes identified how the participants’ experiences with their
surrounding infrastructure impede their work and their perspective on the infrastructure’s
vulnerabilities that make their community more vulnerable to climate change and
increase their work's importance. Most of the infrastructural impediments and
infrastructural vulnerabilities were representative of infrastructural issues discussed in
recent reports concerning Indigenous peoples in the U.S. (Bureau of Indian Affairs,
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2020a; Cozzetto et al., 2021; National Congress of American Indians, 2017; Whyte et al.,
2021). An emblematic example of this perspective was a participant’s response to the
question posed about what resources would help make their work easier and better:
If there was equipment out there that could do more of our sampling and testing
closer [because] we send them off to a lab and…[but] none of our samples can
ever be viable because it takes too long to be properly analyzed….That's
frustrating because we have to then try to move everything more to in-house...but
then we miss out on some of the data….But [because of] the cost [for sending
samples to another lab]…it badgered our program really bad, and so we just took
the loss.
The participant spoke about how being in a rural and remote area presents a
logistical and financial challenge to using their sampling data effectively—an
infrastructural impediment. Since most Indigenous peoples in the U.S. are also in rural
and remote areas (National Congress of American Indians, 2020), this impediment to
using environmental information might also concern other Indigenous peoples. This rural
and remote aspect is foundational for understanding their context because it ties into the
historical processes that have contributed to the OEP’s geographical and social place that
affect their usage of environmental information. The implications were explained when a
participant said, “there are pros and cons of being…in the middle of nowhere….but what
we get to work with every day supersedes that. But people don’t understand that.”
This infrastructural impediment also can create infrastructural vulnerabilities,
such as people in the reservation having more difficulties disposing of their trash legally
due to the economic burdens associated with driving to the nearest legal landfill (~50
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minutes away by car). Therefore, this unfavorable situation in the Santee reservation can
increase illegal dumping, leading to negative results in the participants’ environmental
data. Consequently, the OEP’s production and usage of environmental information might
not amount to successful usage for preventing pollution due to its inability to address the
infrastructural impediment of the lack of support for establishing legal landfills
(Jurkowski et al., 2021).
A critical piece of their place is the authority the OEP has over the land and
resources they manage within the reservation. As mentioned earlier, many Indigenous
peoples today lack autonomy for their environmental management due to the legacies of
U.S. policies like the Dawes Act (Jantarasami et al., 2018; National Congress of
American Indians, 2020; Singletary et al., 2021). The participants, in multiple manners,
identified this infrastructural impediment. However, the most defining issue was their
control over their waters, namely the lack of EPA water quality standards, which are
provisions that give the ability to protect or achieve desired water conditions (U.S. EPA,
2022). Federally-recognized Tribal nations with formal or informal reservations (about
300) can obtain them by applying to be treated similarly to a state, but only about 40 have
obtained this status. Consequently, most people living on a reservation have fewer water
protections (Darrell, 2022). The OEP’s control over their waters is significant to their
community because, as a participant said, “[The] waters that come into the reservation
are worse off than when they leave….[People] don't understand that, but we clean the
waters up once they come into the reservation.”
This infrastructural impediment ties into the lack of support for self-determination
most Indigenous peoples face (Bureau of Indian Affairs, 2020a; Jantarasami et al., 2018;
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Whyte, 2020). The implications were touched upon when participants mentioned that
they cannot access many parts of the reservation due to the land ownership not being
under the SSN. Thus, it reduces the opportunity for collecting data that allows them to
produce environmental information and reduces the chances for them to discover
justifiers for EPA funding (e.g., threatened species). This predicament was summarized
when a participant responded to a question about what information could help their work,
and they said, “…it is not so much the type of data but the ways to use it that could be
improved.” However, this situation could be improving since they and a document from
the data collection indicates that the SSN employs an aggressive land repurchase program
to acquire lands taken from assimilation policies and taxation.
Most of these infrastructural impediments and infrastructural vulnerabilities
originate from insufficient financial resources for the OEP and SSN. As described earlier,
the SSN has several economic disparities in comparison to the rest of Nebraska (U.S.
Census Bureau, 2020a, 2020b, 2020c), so it is no surprise that this issue is relevant to the
participants’ work. However, the participants possibly believe that others do not
recognize this context. For example, a participant said if Nebraska’s governor were to
walk into the room, they would tell him that he should recognize that communities and
reservations north of Lincoln, Nebraska need help. This message is also relevant to the
disparity in funding for Tribal infrastructure in the contiguous U.S. since $75 million per
year is needed to sustain this infrastructure. However, this amount is likely much higher
due to the lack of planning for Tribal infrastructure (Maldonado et al., 2021).
This lack of funding also plays into the infrastructural vulnerabilities that affect
the Santee Reservation’s residents in different manners and factors into the OEP’s usage
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of environmental information. When the focus group occurred, there were significant dry
conditions in northeastern Nebraska, so it possibly influenced the participant’s points on
these vulnerabilities in the context of droughts. For example, a participant explained that
when dry conditions emerge, they negatively affect SSN’s waters for fishing and
swimming. However, the most severe concern relates to the water’s quality for drinking.
E.coli has been a persistent issue for the SSN’s waters, and if sources of water sources
continually dry up, then there is an increased chance for that contaminant to be present.
This contamination directly connects to the infrastructural vulnerabilities caused
by the lack of support from U.S. governments. According to one of the participants,
“…with these small towns and counties, they don't care. I've never seen it. I've never seen
them care…..we do not have clean, potable drinking water. We haven't for years….We
cannot knowingly give water to our infants and our elders.” The participant then
explained that they have asked for assistance from the legislature to improve their older
equipment and infrastructure but continually get denied help. They attribute this denial of
assistance to them not living near Lincoln and Omaha, which might be true since research
has shown insufficient investment toward Tribal water infrastructure (Cozzetto et al.,
2021; National Congress of American Indians, 2017). Therefore, climate change impacts
the SSN’s water not only affects the natural environment’s health since the impacts can
create “domino effects” across the reservation.
Exacerbating the vulnerabilities is the lack of support for their self-determination,
such as when non-indigenous landowners break up beaver dams which cause the wetland
habitats they monitor to decrease in quality. Concerning human-made dams, this
vulnerability has already proved to be of utmost concern for the SSN since the 2019
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floods. However, one participant explained that the Gavins Point Dam, located near
Yankton, South Dakota, is another dam past its lifespan. They believe there is no real
plan to prevent it from failing, which connects to the disparity in funding for waterrelated infrastructure between Indigenous peoples and the rest of the U.S. population
(National Congress of American Indians, 2017). It also validates the argument by
Schlinger et al. (2021) that government agencies must engage and consult with
Indigenous peoples to manage water infrastructure in a manner beneficial to all
communities.
Personnel Constraints
Another resource that affects their usage of environmental information is the
OEP’s human resources. Each participant expressed their perspective on this issue, but
the following quote summarizes this issue’s essence:
[It’s] a revolving door. You can hire hire hire, and they come in train and they
leave, and so it's very disheartening….That's why we don't expand with those
individual programs, because you're going to find putting that much more burden
on those that are consistently here….It's impossible.
These personnel constraints negatively affect the OEP’s amount of possible work, which
reduces the OEP’s usage of environmental information. For example, three or four people
are usually available to sample the 20+ wetland sites the OEP monitors, so it will take a
whole day to collect samples, and sometimes they must skip lunch. Even then,
sometimes, they have to skip sites due to time constraints, which negatively affects the
necessary consistency for their data collection. The high turnover rate is also
consequential to the employees who have stayed long-term, equating to 5+ years, since
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they must teach the new personnel the standard operating procedures when collecting
environmental data. This “knowledge transfer” takes time to take place, thus causing
more constraints on the OEP’s work. This staff retention is a challenge for any
organization, but even more so for the OEP since it will reduce the OEP’s capacity to use
environmental information to help the SSN’s climate adaptation planning (Lynn &
Tangen, 2021)
Previous research validates the participants’ identification of their personnel
constraints as a severe issue since other Indigenous peoples have the same issue of being
understaffed and overworked, which are a result of several barriers such as their rural and
remote context (Avery et al., 2021; Chase et al., 2021; U. S. Government Accountability
Office, 2020). The OEP’s Personnel Constraint also validates research that has shown
that setting and enforcing those standards require resources that many Indigenous peoples
do not possess (Darrell, 2022). However, others can assist with their personnel by
creating collaborations to co-produce relevant environmental information while having
the Indigenous peoples’ priorities be the drivers for the design and implementation of the
projects (Avery et al., 2021).
Relationship with the EPA Hinders their Work
The OEP’s relationship with the EPA and their funding closely connect to the
personnel constraints. As one participant put it, “…It's really hard to keep people
…because we have to follow a lot of EPA's rules because we're 100% funded from
them.” The participants’ perspectives on how the relationship with the EPA hinders their
work was revelatory because the literature review indicated that this financial support
would likely be mostly positive. However, a participant explained that because of the

51
100% EPA funding, the OEP must be vigilant in how they spend their funds since they
cannot leverage EPA dollars to go after additional grants. When there are matching funds
from another source, they have to go to the SSN’s Tribal Council to ask for assistance.
This funding structure has hindered the OEP from doing additional work, and the
participants' perspectives on this hindrance were described as: “we [have] become tied,”
“it’d be nice if we could break away,” and “we’re locked.”
After the participants explained the funding structure, they then explained the
immense amount of work thrown onto new employees due to the OEP’s personnel
constraints and that the “EPA is not always the easiest to work with.” As a result, they
believe that if they could break away from the EPA to an extent, it would alleviate much
of their turnover. The difficulties they face with the EPA regarding the workload
originate from the limitations and associated burdens on the OEP. For example, one
participant explained that the OEP’s employees must strictly follow the EPA’s directions
and rules regarding what they can do and where they spend their funds. Despite those
restrictions, they continually try to obtain funding by putting together grants that require
much work, but they do not get the funding for the most part. In the participants’
experiences, the funding usually goes to the Indigenous peoples with bigger populations
and land areas (e.g., Indigenous peoples in Washington). Hence, the participants believe
that the EPA does not help them as much due to the Santee Reservation not having
enough people.
However, none of the participants desired to break away from the EPA fully. One
stated that operating 50% under EPA and 50% under the SSN could give the OEP more
flexibility. Even though none of them called for a complete break from the EPA, this
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desired flexibility still supports the OEP’s and SSN’s pursuit of self-determination since
the OEP would be dictating how much of their funding comes from the EPA. The added
flexibility also connects to another reason why the relationship with the EPA hinders
their work: the lack of mitigation funding. In the context of climate change, funding for
mitigation will be a concern for any community hoping to adapt to climate change.
However, it has been found that the low population and rural context of many Indigenous
peoples in the U.S. is a limiting factor for them to receive state and federal funding for
mitigation against climate change impacts (Chase et al., 2021; Jantarasami et al., 2018).
A scenario that the participants collectively constructed during the focus group
illustrated how insufficient funding for mitigation prevents them from using their
environmental information toward protecting the reservation’s residents. The scenario
revolved around if they were to find lead in the local school’s water. EPA mandates them
to test for these contaminants, and they want to also test for it concerning the
community’s history with other contaminants. If they find lead, they believe it harms the
children and the surrounding community since the EPA will give them 30 days to fix it.
However, the OEP does not have the funds to fix it because “there’s no mitigation
efforts…unless…it is tied to a presidential order.” This lack of funding can also hinder
the OEP’s climate adaptation planning because it can reduce the usability of
environmental information since they will perceive that there is no funding for mitigation
involved when working with the EPA. This scenario of the stagnation and decline of EPA
and federal funding has proven to be an issue with other Indigenous peoples in the U.S.
(Chase et al., 2021; U. S. Government Accountability Office, 2020).
Factors for Producing Environmental Information
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Assisting the OEP’s capacity for using environmental information requires
understanding the factors that provide the basis for their work. This theme was more
present in the observation notes and the document analysis (Fig. 3). While the
observations and focus group provide the participants’ perspectives, the document
analysis hones in on the OEP’s viewpoint on the factors for producing environmental
information and ultimately supports the participants’ statements.
An Interconnection of Environmental Concerns
The participants’ identification of environmental concerns provides insight into
why the OEP uses certain environmental information. The inspiration for using
“Interconnection” came at the end of the focus group when I asked a broad question that I
hoped would tie the discussion up until that point. The question was, “What
environmental issues do you think we need to focus on?” Not only did this question lead
to the collective construction of the hypothetical scenario of finding lead in the schools,
but it also prompted a participant to first respond by saying, “…it's all
interconnected…so there isn't just one issue….It's just a collaboration of issues that are
compiling and they're all important because everything is attached by history….”
Another participant’s response validated this assertion right after they explained
that it is easy for them to see climate change’s effects because they spend much time
monitoring wetland sites that dry out due to the change in vegetation. This change in
vegetation indicates to them that there is insufficient moisture in the soils and that the
water tables have lowered. In more alarming cases, they will see “drastic changes” that
cause culturally sensitive plants to stop growing. Although the participants did not
explain the implications of the impact on these plants, it is likely concerning since other
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Indigenous peoples cancel and postpone their cultural events when culturally plants are
impacted by environmental conditions (Schlinger et al., 2021). The seriousness of these
impacts likely plays a role in why the OEP’s environmental monitoring looks at how
different components affect each other through collecting data on vegetation, water, and
wildlife concerning the three main environmental concerns of focus in the data analyzed:
habitat health, pollution, and water availability.
Like many other reservations in the U.S., the issue of having enough water in the
face of drying conditions is of great concern to the OEP (Schlinger et al., 2021). For
example, one of the wetland sites that a participant took me to was a dried-up wetland,
and they explained how the wetland dried out over five years. Nevertheless, it was not a
unique case since several other sites have been lost in similar manners, which is why they
worry about how climate change can make the issue worse for the reservation’s water
supply.
Connected to this is the assessment of habitat health, for which the wetland
monitoring provides data. This assessment comprises a Biological Index Score, Habitat
Index score, and water quality assessments—all of which were built with the help of
sources outside the reservation (e.g., EPA Rapid Habitat Assessments). The reservation’s
streams’ cultural importance to the SSN is a prominent reason for this extensive
examination of wetland habitats. An aspect of the habitat that is of significant concern to
the OEP is pollution because the contamination of their land by solid waste can cause
chemicals to leach into their soil and negatively affect the water quality. The pollution
assessment mainly involves evaluating illegal dumping sites and brownfields, including
observing vegetation to indicate soil contamination. Additionally, testing contaminants in
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water like E. coli and nitrogen is vital for protecting the community. This management of
pollution, particularly from solid waste, has become more critical as the effects of climate
change will exacerbate the issues associated with it. However, this area of work within
Tribal solid waste management has also suffered from a lack of human and financial
resources (Jurkowski et al., 2021).
Making their Work Usable for Others
“You got to find a way to make the data usable for the public and for other
entities.” This statement during the focus group hit at the general mission of this study to
investigate the usability of environmental information for the OEP. However, they also
recognize difficulties in getting their community to use the information they produce.
Whereas agencies like the NOAA mainly produce environmental information through
environmental monitoring tools online (e.g., https://psl.noaa.gov/eddi/), the OEP’s
audience requires them to connect with them in different manners to provide them with
environmental information successfully. The difficulties in achieving it relates to the
difficulties identified by some of the literature on usable science. For example, one
participant stated that they have useful data on spreadsheets. However, they recognize
that these spreadsheets have data that only a few people know how to navigate. As a
result, the solution lies in finding out how to deliver the data in a format others can
understand and utilize—the issue of transforming useful environmental data into usable
environmental information.
The OEP’s audience consists of several groups: the SSN’s Tribal Council, other
Indigenous peoples, and the NICC. However, the primary audience is the reservation’s
residents since the OEP’s production of environmental information aims to inform them
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about how it affects aspects of their life. The OEP tries to achieve this goal through its
social media page and public outreach. Regarding the use of social media, it intertwines
with their goal of being researchers and storytellers in what they do and why it is vital for
the community. This communicative style is necessary since, in their experience, “people
shut down” when presented only with a slideshow of numbers and pictures. Although
their public outreach has been hampered due to the COVID-19 pandemic, they view this
effort as necessary to educate their community about the OEP’s environmental concerns.
For example, at the outreach events, they try to involve the community by providing
tangible items they collect and examine, like macroinvertebrates and very old (e.g., >30
years) plastic items.
Advocate for the Community
Underpinning their attempts to make their environmental information usable to
the public is the attempt to connect their work to the SSN’s culture and history (e.g.,
protection of their water for fishing), which relates to the ultimate reason for the
participants’ work in the OEP—to advocate for the community. This emphasis on
working and advocating for the community influences their work. For example, they
inform the community about any water quality and quantity problems, center research on
how environmental issues impact their community and restore the natural and social
environment. Therefore, this subtheme purposefully used the word “Advocate” since it
represents the participants as supporters of causes on their community’s behalf and their
actions supporting that cause. As one participant put it,
Between the three of us, there are a lot of high standards within our programs….
and sometimes that bar is difficult to meet, but we're going to continue to hold
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that up there and continue doing the best that we can for the Santee Nation and
Indian Country and getting this reservation on the map for the good.
In consequence, they expect that those they work with also want to “advocate for
tribes…because there’s some people that could care less but then there’s some people
that want to do everything they can to help tribes….those are valuable resources.”
Additionally, despite them recognizing the OEP’s personnel constraints, the
participants expressed that it is necessary to hire people who have “a stake and a tie” to
the area, which equates to them having the ability to learn the reality of working within
the local community’s context. Part of that reality is that their job’s foundation is helping
“Mother Earth” and “helping the people you’re working for.” The participants expressed
that understanding those goals is crucial for earning the trust and respect of the people
they all work for. One comparison that was made to juxtapose their perspectives on the
goals of their work is their experiences with the federal government. Whether it is the
lack of funding, the legacy of different policies, or the mistrust of the state government
after failing to provide sufficient assistance after the 2019 floods, a participant explained
that the federal government’s work is not “for the betterment of the people.” Thus they do
not want to think like them and become them.
Towards Improving Relationships
Both Brayboy et al. (2012) and Whyte (2020) spotlight the importance of
relationships in working with Indigenous peoples and the need to repair them. Although
the literature on the co-production of knowledge detail the importance of relationships
between knowledge producers and users, these two articles help to incorporate specific
relational qualities that tie into Indigenous peoples’ context. Therefore, it is crucial to
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take action on the participants’ perspectives Toward Improving Relationships with the
OEP because climate change’s impacts can be complex due to them often crossing
jurisdictional boundaries, thus requiring coordinated responses (Chase et al., 2021). The
dominant source for this theme was the focus group, while the observations and
documents provided a small amount of data (Fig. 3).
Enable Mutual Learning
Tying into understanding their context is the participants’ belief that for any
collaboration, there must be support for the OEP to learn from others to benefit their
work. Furthermore, others must take time to learn from the OEP because “no matter how
many years you’ve been here, every day…you learn something new.” Part of this Mutual
Learning relies on them noticing that different groups, like the state of Nebraska, want to
work more with Indigenous peoples. However, for those new relationships to be
successful, they must teach them about the culture, what the OEP do, how they do it, and
the processes for their work.
The OEP also work with other Tribal nations and learning from their
environmental programs influences how the OEP approaches its work. However, one
participant noted that there are no universal standards at the tribal level since parts of
their programs are tailored according to the Tribal nation’s needs, making it challenging
to work together. On the other hand, it also presents an opportunity to learn how Tribal
nations’ do things differently. Not only do they value these relationships because of the
stuff they can learn, but also because the participants are a source for mentoring others
due to their longevity in the workplace (5+ years). As a participant explained, since the
high turnover rate is an issue that cuts across Indian Country, new individuals in tribal
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environmental programs look to them for help. Therefore, the participants try to share
their knowledge, so others do not leave their jobs.
Those from other institutions like government agencies must be willing to become
informed rather than assuming the OEP’s context, as illustrated when a participant
described how the EPA has previously approached them for projects that focused on
cover crops and monitoring nitrates. They explained that the water programs are
“extremely” different in OEP versus those in Kansas and Iowa because the terrain and
land use differs. In addition, the Tribal nations in those states are surrounded by heavy
agricultural land use, while the SSN is more connected to cattle ranching. Hence, the
EPA’s projects did not align well with the SSN’s context, so the OEP needed to
familiarize them with their management practices and priorities. Therefore, others
seeking to work with the OEP must learn about the SSN’s context since Tribal nations’
contexts will differ due to the differences in their social, geographic, and environmental
context (Avery et al., 2021).
Fortunately, the participants have seen that many are eager to learn. For example,
one participant believes that “agencies that have hardly worked with tribes are more
welcoming, more anxious” to work with them than those specifically for Tribal nations,
such as the Indian Health Service. The people new to working with Tribal nations can be
positive since they can “open up the box,” meaning that they give the participants ideas
of how to do things differently. The issue with agencies that focus on Tribal nations is
that it is a learning curve to work with the OEP due to their unfamiliarity with their work
and context. Thus, it is also a learning curve for the participants since they need to figure
out who can work with them and how those other agencies work. Despite the difficulty of
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working with different agencies, two separate participants stated the importance of them
having “a seat at the table,” which plays into their perseverance in making these
relationships successful.
This Mutual Learning relationship with agencies is sometimes tricky because
there are differing interpretations of guidelines among the people they work with, like
EPA project officers. From one participant’s perspective, “a lot of things with EPA is
judgmental. It’s based on their opinions.” Another participant proceeded to explain that
The federal government is very unique in that that they write to write so you don't
understand it and then they allow those to interpret how they read it….So, within
each [EPA] region there are grant managers or environmental leaders. They all
interpret…what those guidelines mean, so depending on who's in that position at
the time, everything's an interpretation.
More recently, when new people come to work with them and interpret the guidelines
differently, it confuses the participants to the degree that they question their own methods
in light of the new interpretations. I believe this uncertainty attached to the people from
other agencies the OEP might work with will decrease the chances of building
relationships with them since it will take the OEP and others involved a long time to learn
about each other’s ways (Lemos & Morehouse, 2005; Whyte, 2020). Consequently, the
resources those others might provide will not make their way toward the OEP and
possibly reduce their usage of environmental information.
The most recent situation requiring Enabling Mutual Learning revolved around
the COVID-19 pandemic. When the discussion started to center around past experiences
with other agencies, the participants mentioned the pandemic as an event that changed
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their perceptions of collaborations. This unforeseen topic of discussion prompted me to
ask how their experiences with collaborations have changed throughout the pandemic. At
the center of the difficulties for this time was the participants having to adjust to other
agencies’ norms of communicating primarily through online means (e.g., emails and
virtual meetings). It took time for them to adjust, but after they did, it highlighted several
other aspects of their relationships that need improvement.
Sustain Continuous Interaction
One of those aspects is Sustaining Continuous Interaction because, for them, “it’s
not so much what you know; it's who you know that will get you the answers.” Those
who can give them those answers come from several entities like the state of Nebraska
and EPA offices. However, the pandemic has caused disruptions in their interactions with
them. As one participant described:
I had a project officer that fell off the face of the Earth….about a fourth of the
way into the pandemic….I went like almost a year without talking with him….we
don't do that….we try to reach out…at least once a month to touch base and stuff,
[but] he wouldn't answer my calls [and] emails. So that was very frustrating
because I didn't know who to go to next.
Shortly after this comment, the two other participants explained that before the pandemic,
it was common to have monthly phone calls with partners and meet in person at least
quarterly. However, the pandemic created a disconnection with those partners, which
hurts the OEP’s work since they are “people-people," meaning they “learn from hands-on
experiences working with each other.” In contrast, they still have a great relationship with
the Tribal nations in the EPA Region 7 and other agencies (e.g., the United States
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Department of Agriculture) because they continued to interact throughout the pandemic.
As a result, they are familiar and comfortable with each other to the degree where they
“feed off” of each other’s work and can easily communicate with them if they need help
on something.
Adding to the problems of the lack of interaction, the participants have
experienced negative repercussions of the EPA’s understaffing (U. S. Government
Accountability Office, 2020). A large part of the problem lies in that those individuals
that gain knowledge of working with Tribal nations throughout many years become a
crucial source of knowledge on how things are done in Nebraska and with Tribal nations.
When these people leave, it creates “a big roadblock” since it presents a learning curve
for the OEP and the new person working with them. A similar problem is when EPA staff
move to different types of programs (e.g., air to water), and over 120 days, they have to
learn everything about the program. This person is then considered equal to the OEP on
the EPA side and can dictate what they can do, even though they might not be thoroughly
knowledgeable about the program and the OEP. In more unfortunate situations, they
could develop a good partnership with someone, but if they get moved or leave, they
might get someone who is not proactive. These issues play into the breakdown of
continuous communication between Tribal and EPA officials observed elsewhere in the
U.S. (U. S. Government Accountability Office, 2020).
Respect Each Other's Time
For the new individuals that begin working with the OEP, the participants often
find themselves training on what the OEP does and how. This situation causes a
predicament since they rely on these people from the EPA to complete their jobs. Overall,
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this situation becomes time-consuming for them. However, they acknowledge that the
“cross programmatic work” is helpful since there can always be somebody that knows
something, but the issue lies in that it takes plenty of time—hence, the need to respect
each other’s time.
Another aspect that has changed is the amount of time others expect of them for
meetings. Even though the participants stated that they prefer Continuous Interaction in
person, the “360 change” from others has added a burden to their available time. As a
participant explained, they “are finding weeks upon weeks now of meetings are planned.”
Although this might seem innocuous from the perspective of those creating the meetings,
the OEP’s rural and remote context means that for them to attend those weeks of
meetings, they have to account for the travel time, which means that a meeting for three
days is, in reality, five for them. This burden harms the relationship with agencies due to
a failure for them not accommodating the OEP and reduces the amount of time the OEP’s
employees can dedicate to their work which their personnel constraints compound.
Additionally, the increase in virtual meetings is also creating schisms in these
relationships because it seems others used the conveniences associated with virtual
meetings at the cost of the participants’ time. For example, a participant explained that
many want to meet virtually regularly. However, they perceive that others do not fully
understand their context, in the sense that others do not consider that in the spring and
summer, they are busy collecting environmental data. This situation puts the participants
in challenging places since “there's a lot of work [we] have to get done, but at the same
time, we have to make time for these meetings and trainings because it is part of our job.”

64
A point shared by all the participants was the time burden brought on by the EPA.
They attribute much of this burden to the EPA’s operations compared to other agencies,
mainly the need to extensively document their work according to the EPA’s policies. The
OEP’s personnel constraints connect with this issue since OEP employees often need to
catch up with work, especially if they are new and learning their current job. Thus, the
additional EPA work limits the OEP’s work for using and producing environmental
information since they might worry more about complying with the EPA’s administrative
demands. Moreover, the participants are already “strapped for time” doing the work they
usually do, so producing EPA documents take up vital time. From one’s participant
perspective,
You are hardly ever not sitting behind a computer working on a document…to
explain why you want to do something for the environment. [The EPA] talk about
all these great things they're doing out in the country with environmental work.
Well, no. There's so much behind the scenes of constant document, document,
document, write everything down.
Plan for Solutions
The participants’ emphasis on the need to plan for solutions can be a decisive link
for building legitimate trust with the OEP since protecting the community and
environment in the Santee Reservation is their ultimate goal. The need to plan for
solutions is especially of concern due to the recent 2019 floods that have sowed distrust.
From one participant’s perspective, Nebraska’s governor came to the reservation several
times and promised plenty of assistance, but nothing has been done. If this distrust
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continues to spread with other institutions, it will result in the failure of coordination
among the OEP and others that seek to use environmental information.
An agency that has proven to fulfill this obligation of Planning for Solution is the
Bureau of Indian Affairs (BIA). One of the participants works closely with them, and
when they started their position, they discovered that there were over 30 illegal dump
sites. Over four years, they cleaned up 25 of them and had a “great experience” with the
BIA. At the heart of this successful collaboration is that they continually interact with the
participant and make it clear how much money and personnel they can provide them to
do extensive cleanups, which have made a positive difference in their work. Possibly
influencing this participant’s positive response is that in 2020, $55,470 was awarded to
the SSN for supporting their technical and staffing capacity to carry out risk-scoping
activities for future adaptation planning proposals (Bureau of Indian Affairs, 2020b).
This success in providing solutions contrasts with the failure of other agencies
that do not provide the planning and means for solving environmental issues within the
reservation. As mentioned when discussing the faults in the OEP’s relationship with the
EPA, one issue they face is that the EPA pushes them to monitor for several
contaminants, and the OEP purchases the necessary equipment. However, since “there is
no mitigation moving forward,” the OEP may waste valuable funds since the EPA cannot
solve the issue. This lack of plans to remedy the issue further harms the relationship with
the EPA, significantly when the EPA wrongly fines them, as one participant illustrates:
There's nothing that would cause air quality issues but we were told to monitor for
it….then we get told we have to pay. But then you ask them, how do we fix this
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issue? [The EPA responds,] “Well, you can't fix it. It's not coming from you....But
you guys have to pay the fine.”
This sentiment was later expanded when a participant explained that PFAS, a group of
contaminants abundant in the environment, has gotten more attention due to its possible
effects on the environment and human health. However, they cannot do anything about it
if they find it since there are no Plans for Solutions, and they perceive the EPA as just
wanting to document these issues.
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Chapter 5: Conclusion
As communities across the U.S. experience climate change’s impacts to differing
degrees, Indigenous peoples are developing and implementing climate adaptation plans.
Most of these plans rely on collaborating with scientists and other professionals working
in academic, government, and nongovernmental organizations since a significant
component of these plans is the use of local-scale environmental information. Although
there is research on climate change’s impacts on Indigenous peoples in the U.S. and
barriers to their capacity to adapt, there is little research on the issues they face in using
environmental information. Nevertheless, this environmental information is critical for
adapting effectively to climate change (Jantarasami et al., 2018; Norton-Smith et al.,
2016). This case study with the OEP sheds light on this unexplored topic.
Using a focus group, a couple of observation sessions, and a document analysis,
the results demonstrate that the participants identify similar issues discussed in the
literature on usable science and co-producing knowledge, albeit within the SSN’s
context. As mentioned in the literature review, understanding an information user’s
context is critical for producing usable information for the user and for establishing
relationships to collaborate with them. However, much of the literature primarily
addresses the usual stakeholders’ contexts (Colvin et al., 2016; Prokopy et al., 2017). The
difference with Indigenous peoples’ contexts is that there needs to be greater awareness
of the historical processes that led to the issues they face today with the usability of
environmental information. With the OEP, this history relates to the infrastructural
impediments and infrastructural vulnerabilities they face that prevent them from using
environmental information to its fullest capacity. Some of these issues could be solved
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somewhat easily through cooperation with the OEP (e.g., respecting their time when
setting up meetings). In contrast, others will be more difficult to solve due to engrained
policies in institutions (e.g., the lack of EPA water quality standards).
Implications for Practice
The primary path to solving these issues relies on advancing the perspective of
those involved in strengthening environmental information's usability. As the results
showed, the path for strengthening it does not only lie in improving the environmental
information itself. Instead, the participants’ foci were the structures and relationships that
prevent them from using environmental information as effectively as possible. Their
identification of these issues and the little research surrounding them is problematic
because if the OEP and other Tribal nations’ environmental agencies cannot effectively
use environmental information, they cannot successfully prepare for climate change in
light of their increased vulnerability to it (Jantarasami et al., 2018). Therefore, based on
the data analysis, the following paragraph details the actions that those working with the
OEP must take to address the issues identified by the participants.
Understanding their context is the foundational step for repairing and establishing
trust and relationships with the OEP and further developing the usage of environmental
information. This context consists of the infrastructural impediments and infrastructural
vulnerabilities that play a role in why their work is vital for the SSN but also create
roadblocks for the usability of environmental information that require actions from other
institutions, such as the U.S. government providing more funds for their water
infrastructure. However, the institution that must put itself under the most scrutiny is the
EPA due to the hindrances that the participants perceive as a result of the OEP’s
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relationship with the EPA—namely, the inflexibility caused by how the EPA funds the
OEP. Also necessary to understand are the OEP’s factors for producing environmental
information because they provide further context for what environmental information will
be valuable to the OEP. Although these factors seem to be very similar for other
communities (e.g., protecting their water sources by preventing pollution), the factors
intertwine with the SSN’s context (e.g., lack of funding for water infrastructure).
Overall, this comprehension must link to addressing the elements towards
improving relationships with the OEP, which result from the participants’ experiences
when collaborating with others. As Whyte (2020) points out, those who want to work
with Indigenous peoples must first address the broken relationships due to past actions
from the U.S. government. The elements for these relationships that the participants
focused on were the need to sustain continuous interaction with the OEP to enable
mutual learning while respecting each other’s time, ultimately resulting in the planning
for solutions. The 2019 floods and the COVID-19 pandemic heightened the importance
of these elements. These elements align with plenty of the aspects for successful
collaborations identified in the literature review, such as:
1. Those involved must be able to adapt to change based on mutual learning that
bridges universal and local knowledge.
2. There must be adequate support for the collaboration through tangible and
intangible resources.
3. There must be continuous interactions between the producers and users of
environmental information.
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4. Collaborators must possess a working knowledge of the local context and
consider institutional, cultural, and logistical factors.
Although most of the recommendations were directed toward the EPA, they
should be relevant for any organization or researcher aiming to collaborate with the OEP.
Underlying these recommendations is the necessity of following the OEP’s lead to ensure
beneficial research for both sides. For example, researchers in any of Nebraska’s
universities must go beyond obtaining IRB approval from their respective universities.
Some of the steps researchers can take are to:
•

First, obtain approval from the directors of Tribal environmental agencies by
providing concise and understandable proposals.

•

With the proposal that the director(s) approved, seek approval from others within
the reservation—namely the Tribal Council and their IRB, if applicable,

•

Make it clear to those who gave approval and the study’s participants that they
have the power to change any aspect of the study throughout it.

•

Define in the proposal why the research is relevant to the participants and how it
might benefit them.

•

Provide an opportunity for all involved to review the data analysis and a summary
of preliminary results so they can provide their concerns and suggestions before
the analysis finishes. Once the analysis finishes, provide a summary of the results
and an outline of the following steps for using them.

Additional Actions Needed
Based on the participants’ perspectives, there are further actions others can take
that center on the structures and relationships for improving the usability of
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environmental information for the OEP. First, others must better accommodate the OEP
when they want to meet with them by the OEP having more say in determining the times
of these meetings. Additionally, others must attempt to meet at their workplace or closer
to it since this action would reduce the OEP’s loss of vital time from their work. This
increased connection between the OEP and others could support the establishment of
relationships that can attempt to address the most significant barriers affecting the OEP’s
work (Whyte, 2020). One of these barriers is the lack of funding for mitigation and the
SSN’s infrastructure. Fully overcoming these barriers will take time, but there must be an
immediate increase in relevant funding for the OEP and SSN. This increase of funds
could demonstrate a legitimate interest in the issues most affecting the reservation’s
population and sow seeds of trust that can enable better climate adaptation planning with
the OEP.
The other significant barrier is the lack of authority the OEP and SSN have over
their waters. This issue should be of most concern for the EPA and the federal
government since they have the most say on how the SSN can obtain EPA water quality
standards. Currently, the legal and political process for obtaining them is difficult for
Tribal nations, but even if they do obtain them, there is inadequate support for their
technical and staffing capacity (Darrell, 2022; J. Lee, 2016). Therefore, there must be
action at the federal and state level to ease the process of obtaining the standards and
increase funding and training programs related to the standards.
Additional Research Needs
The recommendations put forth above to address the lack of funding for
mitigation and the lack of authority for the OEP apply to many other Indigenous peoples
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in the U.S. due to the widespread nature of the problem (Darrell, 2022; Jantarasami et al.,
2018; Lynn & Tangen, 2021). However, the specifics for addressing them might be
minimally or substantially different compared to the OEP since the issues likely depend
on the context of the specific Indigenous peoples. Thus, this topic requires more research
with other Indigenous peoples and institutions in the US to explore further the themes and
subthemes described in this case study.
In addition to the case study in this thesis, the U.S. Government Accountability
Office (2020) report can provide a basis for further research. The report investigated
issues between the EPA and Tribal nations by interviewing officials from 10 nations,
visiting three, and interviewing one intertribal group of 11 nations. Consequently, the
conclusions are possibly too broad to address the OEP’s issues within their specific
context, even though the conclusions generally apply to the OEP. This generalization
perhaps played a factor in the EPA’s disagreement toward the notion that it is not
adequately supporting tribal environmental programs since they state that there are
successes not in the report (U. S. Government Accountability Office, 2020). Thus, a more
localized approach, like a multiple case study across the 10 EPA regions, could clarify
concerns and explore how Indigenous peoples' issues and proposed solutions differ.
Furthermore, the study would also need to investigate the role of other relevant
institutions, such as the BIA and universities, since these relationships can provide insight
on other influences for the usability of environmental information and collaborative
practices.
Specifically, with the OEP, the study would require additional investigation of the
OEP’s relationship with the EPA and others. In addition, although there was data for
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overall funding of EPA to Tribal nations (U. S. Government Accountability Office,
2020), it was difficult to find any publicly available data that shows the amount of
funding the EPA provides to the SSN. This data is necessary to provide further context on
the participants’ perspectives and to compare against funding from other agencies such as
the Bureau of Indian Affairs (2020b). This comparison would enable exploration of how
the financial relationships influence the usability of environmental information from the
respective agencies.
Although the participants and the NICC IRB had the opportunity to review the
preliminary results, I did not seek reviewers for the analysis due to the worry of
disrespecting the OEP’s trust by letting others see what they said. Additionally, I did not
ask the participants to review the transcript or analysis due to time constraints during
their sampling season. Despite having 14 ATLAS.ti files available to demonstrate the
progression of the coding, I believe future studies must implement more procedures to
further validate the data analysis. This validation can occur by obtaining reviewers vetted
by the participants and the NICC IRB. Finding people to validate the analysis must start
early in the study so the participants and the NICC IRB can have the final say on who can
fulfill these roles.
I believe this case study is a step toward establishing relationships between the
UNL and Nebraska’s Indigenous peoples. However, it is still vital to adhere to the
principle of making room and moving over for Indigenous research leadership (Latulippe
& Klenk, 2020). In addition, a CIRM principle calls for Indigenous peoples to reclaim
and redefine how research is understood and taken up within their lands (Brayboy et al.,
2012). Therefore, I believe research into this topic could benefit if carried out by people
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who have closer connections to the land and culture of the SSN and other Indigenous
peoples that become interested in the research. For example, Tribal colleges and
universities are institutions that seek to help those living on reservations overcome
barriers in higher education (Chase et al., 2021). Providing access to the research in this
thesis to nearby Tribal colleges and universities, such as the NICC in Santee, is a
significant step toward improving this research. However, even in those cases, the driving
force behind this research should be the voice and needs of the participants for finding
the paths toward usable environmental information.
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Appendix A: Verbal Consent Script
Introduction:
Hello, my name is Alexis Chavez, and I am a master’s student from the
University of Nebraska-Lincoln (UNL). I am conducting a study to assist the Santee
Sioux nations’ Office of Environmental Protection capacity in using environmental
information by exploring how to improve this information and collaborative practices.
The study’s results will potentially assist you and your agency’s capacity for using
environmental information by examining how others can produce environmental
information for your benefit and how you can be the drivers for making this information
relevant to your community.
If you are 19 years of age or older and an employee from the agency, you may
participate in this research. I will not pay you to take part in this study. There are no
known risks involved, participation is voluntary, and if you do participate, you can
withdraw at any moment. It will not affect your relationship with the investigators (Dr.
Michael Hayes and me) or with UNL. Participation will involve you in possibly one or all
of the following study’s procedures.
One procedure is an audio-recorded focus group that will include other employees
from your agency and occur in your workplace. The session will be limited to 90
minutes, and there will be several topics for discussion related to the study’s purpose.
Another procedure is two observation sessions of employees when they are collecting and
analyzing environmental data. If this applies to you, each session will last according to
the time you set when I schedule these sessions with you. The purpose is not to critique
your behavior or method; instead, it is to observe the setting and what aspects you focus
on when collecting and analyzing data. My participation will be secondary to recording
information. The degree to which I participate depends on your requests for my
participation and if I have sufficient knowledge to contribute to the activity appropriately.
Depending on the activity that you decide I can join in, my participation could be, but not
limited to, assisting you in collecting or analyzing environmental data. The final
procedure will analyze documents produced by the agency like reports, photos, and
videos. I will only ask for your participation if you can give me access to those
documents. Your participation is voluntary, as well as giving me access to documents.
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I will take several steps to protect the privacy and confidentiality of your study
data; however, I cannot guarantee absolute confidentiality in some circumstances—
namely with the focus group due to its nature. Therefore, I will ask participants not to
repeat what was said in the focus group to others after the discussion. This study also
involves collecting private information, mainly names, dates, and places, and I will
remove this information in my analysis and publications to respect privacy. In addition, I
will not use or distribute it for future studies. I will store research records in my office,
which I lock when I am not present. I will keep digital records in an encrypted storage
drive, which only I can access. Only the research team will see the records and/or those
authorized to view, access, or use the records during and after the study. Your agency
will have access to aggregated de-identified results if particular results are of interest.
UNL’s Institutional Review Board (IRB) and any other person, agency, or sponsor will
also have access as required by law, contract, or institutional responsibility. Finally, I will
give all participants a chance to review reports before publication or presentations.
Do you have any questions or concerns with the information just provided?
If not [or after I address questions and comments], would you like to participate?
Closing:
Are there any other questions or comments?
If there are questions or concerns after this meeting, you may contact me at
achavez20@huskers.unl.edu and (863) 832-1681, or you can contact Dr. Michael Hayes
at mhayes2@unl.edu and (402) 472-4271. For questions concerning your rights or
complaints about the research, you can contact the UNL IRB at 402-472-6965 or
irb@unl.edu.
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Appendix B: Observation Protocol
Santee Sioux’s Office of Environmental Protection Field Notes
Researcher: Alexis Chavez
Place:
Purpose: Gather data on the participants’ use of environmental data and information
Date:
Time in the field:
Participants: Employees who collect and analyze environmental data
Descriptive notes

What to be aware of in focus group and
documents?
What topics to review in literature?

Reflective Notes
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Appendix C: Focus Group Protocol
Introduction:
Good morning everyone. Thank you for taking the time today for this discussion.
I know we have been in contact through email and phone previously, but just in case, I do
again want to say that my name is Alexis Chavez, and I am a master’s student at the
University of Nebraska-Lincoln. In this focus group and throughout my project, I am
exploring how to assist the Santee Sioux Nation’s Office of Environmental Protection
(OEP) capacity in using environmental information by exploring how to improve this
information and the collaborations that others have done with the OEP. This project’s
purpose is the main reason I invited each of you because each of you work in the OEP, so
you each are familiar with the project’s topics to differing degrees for different purposes.
As I ask questions and bring up topics for discussion, remember that there are no
wrong answers. Please share your point of view even if it differs from what others have
said since I am just as interested in those comments since they can be the most helpful at
times. My role as moderator will be to guide the discussion, so do not feel constrained to
only talk to me and feel free to speak to each other.
I am recording audio of this session since I do not want to miss any of your
comments, and I will also write some stuff down to help me navigate through the
discussions we have. Therefore, we will be on a first-name basis. Additionally, I will not
use your names in the transcripts of this discussion and I can assure you that your identity
will not be disclosed in my writings. Still, due to the nature of focus groups, I would like
to remind everyone here to respect the privacy of each other and not repeat what was said
in the focus group to others.
Before we begin, I will briefly define the phrase environmental information from
my perspective. Environmental information is built by transforming raw climate,
weather, and ecological data into information that is more usable. For example, seasonal
drought outlooks, weather channel forecasts, and the United States Drought Monitor.
Well, now let us proceed to the topics for discussion today. The first topic is regarding:
1. How do you use environmental data and information for your job?
a. How does it assist specific decisions and tasks?
b. What tools and services have you created to use the data and information?
c. What tools and services do you use from sources outside of the agency?
2. What has been your experience in using this environmental information?
a. How do the experiences differ when using the information produced
within the reservation versus outside it?
3. Suppose you had the chance to meet with the producers of this information. What
would you say to them?
4. What has been your experience when collaborating with other organizations and
researchers?
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5.

6.

7.
8.

a. What have these collaborations produced?
b. [If they have not collaborated] What has prevented collaboration?
What has been your experience when collaborating with other Indigenous
nations? (if not indicated in Q6)
a. What have these collaborations produced?
b. [If they have not collaborated] What has prevented collaboration?
Suppose you are in charge of coordinating these collaborations. How would you
want to coordinate these collaborations?
a. What would you consider successful?
What environmental issues do you believe we need to focus on?
a. What specific issues for your community?
[I give a short summary of the discussion] Does that sound like a good summary
of what we discussed today?
a. Is there anything that we should have talked about but did not?

Closing:
If there are no other topics to get to, that wraps up today’s discussion. I am
looking forward to analyzing it, and after I finish with the analysis, I will share the results
with you for your optional feedback. Thank you again for taking time out of your day for
this discussion. If there are any questions or concerns, you can contact me through email
or phone.
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Appendix D: Code Report

Grouped by: Code Groups
Groupless
2 Codes:

● Add to writing
● Not good question format
Factors for Producing Environmental Information
6 Codes:

○ Advocate for the Community
Comment: by Alexis Chavez

6/7/2022 3:34:48 PM, merged with V: Advocates for tribes 6/7/2022 3:34:48 PM,
merged with V: Earn respect and trust 6/7/2022 3:34:48 PM, merged with V:
People's betterment 6/9/2022 6:22:26 PM, merged with Improving usability for
community possibly a learning type code 6/7/2022 5:20 PM 6/7/2022 5:12:00 PM,
merged with A need to improve data's usability for others

● An Interconnection of Environmental Concerns
Comment: by Alexis Chavez

6/28/2022 1:33:24 PM, merged with Assists tasks 6/16/2022 3:47:27 PM, merged
with Collecting data for future 6/16/2022 3:47:27 PM, merged with Help to
produce environmental info 6/16/2022 3:47:27 PM, merged with Type of data
6/9/2022 6:26:06 PM, merged with Monitor change for guidance 6/9/2022 6:26:06
PM, merged with Relying on each other 6/3/2022 5:38:59 PM, merged with
Internal collaboration 6/9/2022 6:26:06 PM, merged with Using other's tools
helps possibly learning type code 6/7/2022 5:21 PM 6/14/2022 4:26:20 PM,
merged with Qualitative and quantitative data 6/16/2022 3:49:54 PM, merged with
Provide guidance 6/9/2022 6:26:06 PM, merged with Monitor change for
guidance 6/9/2022 6:26:06 PM, merged with Relying on each other 6/3/2022
5:38:59 PM, merged with Internal collaboration 6/9/2022 6:26:06 PM, merged
with Using other's tools helps possibly learning type code 6/7/2022 5:21 PM
6/14/2022 4:26:20 PM, merged with Qualitative and quantitative data 6/17/2022
3:40:24 PM, merged with Preventing contamination 6/9/2022 6:26:06 PM, merged
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with Monitor change for guidance 6/9/2022 6:26:06 PM, merged with Relying on
each other 6/3/2022 5:38:59 PM, merged with Internal collaboration 6/9/2022
6:26:06 PM, merged with Using other's tools helps possibly learning type code
6/7/2022 5:21 PM 6/14/2022 4:26:20 PM, merged with Qualitative and
quantitative data 6/19/2022 12:00:49 PM, merged with Data needs 6/19/2022
12:00:49 PM, merged with Favorable conditions 6/28/2022 1:33:24 PM, merged
with Holistically assessing environment 6/15/2022 1:04:38 PM, merged with
Environmental issues are interconnected 6/15/2022 1:04:38 PM, merged with
Water impacts 6/28/2022 1:33:24 PM, merged with Protecting their water drives
their work 6/27/2022 6:58:10 PM, merged with Concerns highlight their work's
importance 6/17/2022 2:04:22 PM, merged with Environmental difficulties to work
6/15/2022 4:30:19 PM, merged with Environmental impacts to work 6/15/2022
1:20:33 PM, merged with Work difficulties 6/14/2022 4:10:23 PM, merged with
Amount of work and resources effect 6/14/2022 4:10:23 PM, merged with Dangers
of weather 6/17/2022 2:04:22 PM, merged with Environmental disturbances
6/15/2022 4:30:19 PM, merged with Environmental impacts to work 6/15/2022
1:20:33 PM, merged with Work difficulties 6/14/2022 4:10:23 PM, merged with
Amount of work and resources effect 6/14/2022 4:10:23 PM, merged with Dangers
of weather

○ An Interconnection of Environmental Concerns: Habitat Health
○ An Interconnection of Environmental Concerns: Pollution
○ An Interconnection of Environmental Concerns: Water Scarcity
○ Making their Work Usable for Others
Comment: by Alexis Chavez

6/9/2022 6:26:06 PM, merged with Monitor change for guidance 6/9/2022 6:26:06
PM, merged with Relying on each other 6/3/2022 5:38:59 PM, merged with
Internal collaboration 6/9/2022 6:26:06 PM, merged with Using other's tools
helps possibly learning type code 6/7/2022 5:21 PM 6/14/2022 4:26:20 PM,
merged with Qualitative and quantitative data

Focus group coding tool
4 Codes:

○ Alexis
○ Participant #1
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○ Participant #2
○ Participant #3
Maybe useful later on
4 Codes:

○ Data soverignty
Comment: by Alexis Chavez

7/29/2022 4:15:15 PM, merged with Respect Tribal nations' Cultures 6/28/2022
5:44:48 PM, merged with Respect tribal authority 6/10/2022 10:42:22 AM,
merged with Respect sovereignty 6/9/2022 5:54:26 PM, merged with Contextbased co-production 6/10/2022 10:42:22 AM, merged with They need more
authority 6/28/2022 5:44:48 PM, merged with Significance of culture 6/15/2022
6:57:29 PM, merged with Cultural importance

○ External sources assisting work
Comment: by Alexis Chavez

7/27/2022 1:07:03 PM, merged with Providing Guidance to Each Other: External
sources assisting work 6/16/2022 3:47:27 PM, merged with Collecting data for
future 6/16/2022 3:47:27 PM, merged with Help to produce environmental info
6/16/2022 3:47:27 PM, merged with Type of data 6/9/2022 6:26:06 PM, merged
with Monitor change for guidance 6/9/2022 6:26:06 PM, merged with Relying on
each other 6/3/2022 5:38:59 PM, merged with Internal collaboration 6/9/2022
6:26:06 PM, merged with Using other's tools helps possibly learning type code
6/7/2022 5:21 PM 6/14/2022 4:26:20 PM, merged with Qualitative and
quantitative data 6/16/2022 3:49:54 PM, merged with Provide guidance 6/9/2022
6:26:06 PM, merged with Monitor change for guidance 6/9/2022 6:26:06 PM,
merged with Relying on each other 6/3/2022 5:38:59 PM, merged with Internal
collaboration 6/9/2022 6:26:06 PM, merged with Using other's tools helps
possibly learning type code 6/7/2022 5:21 PM 6/14/2022 4:26:20 PM, merged
with Qualitative and quantitative data 6/17/2022 3:40:24 PM, merged with
Preventing contamination 6/9/2022 6:26:06 PM, merged with Monitor change for
guidance 6/9/2022 6:26:06 PM, merged with Relying on each other 6/3/2022
5:38:59 PM, merged with Internal collaboration 6/9/2022 6:26:06 PM, merged
with Using other's tools helps possibly learning type code 6/7/2022 5:21 PM
6/14/2022 4:26:20 PM, merged with Qualitative and quantitative data 6/19/2022
12:00:49 PM, merged with Data needs 6/19/2022 12:00:49 PM, merged with
Favorable conditions 7/27/2022 1:07:03 PM, merged with Providing Guidance to
Each Other: Outside the OEP 6/16/2022 3:47:27 PM, merged with Collecting data
for future 6/16/2022 3:47:27 PM, merged with Help to produce environmental info
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6/16/2022 3:47:27 PM, merged with Type of data 6/9/2022 6:26:06 PM, merged
with Monitor change for guidance 6/9/2022 6:26:06 PM, merged with Relying on
each other 6/3/2022 5:38:59 PM, merged with Internal collaboration 6/9/2022
6:26:06 PM, merged with Using other's tools helps possibly learning type code
6/7/2022 5:21 PM 6/14/2022 4:26:20 PM, merged with Qualitative and
quantitative data 6/16/2022 3:49:54 PM, merged with Provide guidance 6/9/2022
6:26:06 PM, merged with Monitor change for guidance 6/9/2022 6:26:06 PM,
merged with Relying on each other 6/3/2022 5:38:59 PM, merged with Internal
collaboration 6/9/2022 6:26:06 PM, merged with Using other's tools helps
possibly learning type code 6/7/2022 5:21 PM 6/14/2022 4:26:20 PM, merged
with Qualitative and quantitative data 6/17/2022 3:40:24 PM, merged with
Preventing contamination 6/9/2022 6:26:06 PM, merged with Monitor change for
guidance 6/9/2022 6:26:06 PM, merged with Relying on each other 6/3/2022
5:38:59 PM, merged with Internal collaboration 6/9/2022 6:26:06 PM, merged
with Using other's tools helps possibly learning type code 6/7/2022 5:21 PM
6/14/2022 4:26:20 PM, merged with Qualitative and quantitative data 6/19/2022
12:00:49 PM, merged with Data needs 6/19/2022 12:00:49 PM, merged with
Favorable conditions

○ Qualitatively assessing sites
Comment: by Alexis Chavez

6/16/2022 3:47:27 PM, merged with Collecting data for future 6/16/2022 3:47:27
PM, merged with Help to produce environmental info 6/16/2022 3:47:27 PM,
merged with Type of data 6/9/2022 6:26:06 PM, merged with Monitor change for
guidance 6/9/2022 6:26:06 PM, merged with Relying on each other 6/3/2022
5:38:59 PM, merged with Internal collaboration 6/9/2022 6:26:06 PM, merged
with Using other's tools helps possibly learning type code 6/7/2022 5:21 PM
6/14/2022 4:26:20 PM, merged with Qualitative and quantitative data 6/16/2022
3:49:54 PM, merged with Provide guidance 6/9/2022 6:26:06 PM, merged with
Monitor change for guidance 6/9/2022 6:26:06 PM, merged with Relying on each
other 6/3/2022 5:38:59 PM, merged with Internal collaboration 6/9/2022 6:26:06
PM, merged with Using other's tools helps possibly learning type code 6/7/2022
5:21 PM 6/14/2022 4:26:20 PM, merged with Qualitative and quantitative data
6/17/2022 3:40:24 PM, merged with Preventing contamination 6/9/2022 6:26:06
PM, merged with Monitor change for guidance 6/9/2022 6:26:06 PM, merged with
Relying on each other 6/3/2022 5:38:59 PM, merged with Internal collaboration
6/9/2022 6:26:06 PM, merged with Using other's tools helps possibly learning type
code 6/7/2022 5:21 PM 6/14/2022 4:26:20 PM, merged with Qualitative and
quantitative data 6/19/2022 12:00:49 PM, merged with Data needs 6/19/2022
12:00:49 PM, merged with Favorable conditions

○ Working conditions increase their work's difficulty
Comment: by Alexis Chavez

6/17/2022 2:04:22 PM, merged with Environmental difficulties to work 6/15/2022
4:30:19 PM, merged with Environmental impacts to work 6/15/2022 1:20:33 PM,
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merged with Work difficulties 6/14/2022 4:10:23 PM, merged with Amount of work
and resources effect 6/14/2022 4:10:23 PM, merged with Dangers of weather
6/17/2022 2:04:22 PM, merged with Environmental disturbances 6/15/2022
4:30:19 PM, merged with Environmental impacts to work 6/15/2022 1:20:33 PM,
merged with Work difficulties 6/14/2022 4:10:23 PM, merged with Amount of work
and resources effect 6/14/2022 4:10:23 PM, merged with Dangers of weather

Metaphor coding
45 Codes:

○ Metaphor: a 360 change
○ Metaphor: a high bar
○ Metaphor: a long, hard path
○ Metaphor: a rabbit hole
○ Metaphor: a revolving door
○ Metaphor: A seat at the table
Comment: by Alexis Chavez

5/25/2022 4:36:09 PM, merged with time 5/25/2022 4:56:07 PM, merged with
Turnover

○ Metaphor: a stake and a tie to this area
○ Metaphor: behind the scenes
○ Metaphor: boots on the ground
Comment: by Alexis Chavez

6/10/2022 6:58:42 PM, merged with boots on the ground

○ Metaphor: break away
○ Metaphor: break them
○ Metaphor: bridge in
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○ Metaphor: clear cut
○ Metaphor: covering all your bases
○ Metaphor: death by PowerPoint
○ Metaphor: domino effect across the board
○ Metaphor: feed off of each other
○ Metaphor: fell off the face of the earth
○ Metaphor: from A to Z
○ Metaphor: full circle
Comment: by Alexis Chavez

6/10/2022 6:55:30 PM, merged with Metaphor: Run in a full circle

○ Metaphor: get that data into their hands
○ Metaphor: getting this reservation on the map for the good
○ Metaphor: hands on
○ Metaphor: heavy social media
○ Metaphor: hit a big roadblock
○ Metaphor: it is killer
○ Metaphor: like a trickle waterfall
○ Metaphor: lit a fire for no reason
○ Metaphor: middle of nowhere
○ Metaphor: mother earth
○ Metaphor: muscle through it
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○ Metaphor: open up the box
○ Metaphor: Reinvent the wheel
Comment: by Alexis Chavez

5/21/2022 12:49:54 PM, merged with Making it my own

○ Metaphor: rolling in the money
○ Metaphor: run in a full circle
○ Metaphor: shut down
○ Metaphor: some spots that are bumpy
○ Metaphor: the grass is always greener on the other side
○ Metaphor: thrown on you
○ Metaphor: walk that line
○ Metaphor: watch your P's and Q's
○ Metaphor: we are people-people
○ Metaphor: We become tied
○ Metaphor: we bounce ideas off each other
○ Metaphor: you're locked
Time spoken in focus group
4 Codes:

○ Moderator
○ One
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○ Three
○ Two
Towards Improving Relationships
4 Codes:

○ Enable Mutual Learning
○ Plan for Solutions
○ Respect Each Other's Time
○ Sustain Continuous Interaction
Comment: by Alexis Chavez

6/28/2022 5:00:39 PM, merged with Support interactive interaction 6/17/2022
12:26:08 PM, merged with Support longer term relationships 6/9/2022 6:42:54
PM, merged with Insufficient stock of knowledge 5/25/2022 4:36:09 PM, merged
with time 5/25/2022 4:56:07 PM, merged with Turnover 6/9/2022 6:42:54 PM,
merged with Their different interpretations can confuse us 6/17/2022 12:26:08
PM, merged with Sustain interactions

Understand their Context
4 Codes:

○ Infrastructural Impediments
Comment: by Alexis Chavez

7/21/2022 12:48:35 PM, merged with Infrastrucural impediments: Barriers

○ Infrastructural Vulnerabilities
Comment: by Alexis Chavez

7/21/2022 12:48:58 PM, merged with Infrastrucural impediments: Vulnerabilities

○ Personnel Constraints
Comment: by Alexis Chavez
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6/28/2022 6:42:21 PM, merged with Personnel hindrances 5/26/2022 2:23:54 PM,
merged with Economic constraints

○ Relationship with the EPA Hinders their Work
Comment: by Alexis Chavez

6/27/2022 5:51:09 PM, merged with Funding hindrances 5/26/2022 2:23:54 PM,
merged with Economic constraints

